■ 

lJJI .Time ^L> 4Jbt>i ^j^>o ^juaa CNN £jl 
Benjamin Franklin: An American c_jL£ jj\ 

to 

( <Li£j^I 3Ll>. 4 <^ '.^^Kjl^ (>ual ai u ) Life 
(J^JLa Kissinger: A Biography ^1^5 

The Wise Men: cJijb 4 ^ ^i, ,, ^ 

<£ujj :vLoSL > Jl ) Six Friends and the World they Made 



2 
X 

O 

z 

a: 

a. 



<JOC J^I^JI Joe \^ O 
(jL*^ O-Vflj £-oLu 




liALIHA li^cdoK 



Einstein: His Life and Universe <cLp. : ^uluuj| | 

Walter Isaacson <j^u£i>l 



ISBN 978 977 6263 40 6 

® 



5 t- "t I ^IjLo^ll i^^Ja^jl YYA- . 

+w y irunr : C )Ai£tf +w y iruiiA 

info@kalima.ae ^jjj&J^i 
http:/ /www.kalima.ae \Jk^J^ s p £«jti 

SjaLEJI t-I^Aj t Y ^ * j Lit 1 1 p-5j ^iVC n 

+ Y- Y YYV-iroN i^li + Y- Y YYVYVm ij^fijj 

kalimatarabia@kalimatarabia.com r^jj^J^l 
http://w^w.kalimatarabia.com i^jjSijyi £«jtf 



. Y • ♦ , ^iAJIj Ia^sM io^t oLo-K : a ^aLoJI - . j^l ^ f^j^uiSljjl JLllj/ dlltj <GLp. : Jjll ,Vm1 

P—rr,. x\\o <u ^iaa 

^VA ^VV lYir I . 1 :cU-u 

^Ye,r 

sJJ j JiftAn^ >4 t *V t'l l^-wa jl 4_ij^j* £ , ,j „ N jf\ d_> j-> j iq'i 4 L MiJ 4_»Ll i II (Jji * j-:* JLajOxuI j-"^ ^~ >A> 

Arabic Language Translation Copyright © 2010 by Kalima and Kalimat Arabia 
© 2007 by Walter Isaacson 
All Rights Reserved. 




\^rr Luu j 



\ \ 




\ V 




T T 






*? 1 * t II V 

4Jjflhl) -T 


0 0 


S ^ J1 ***** " T 


VT 


u \SumLiA\ -I 


\ > A 


* U 4LhJ| -0 


\ TV 


1 * 11 T ill n 






WV 


JU jJI jtLurtl -A 


T • o 


*? 1 11 T • It fl 
** * 


vrv 








vvr 


S^AJI -NY 


YA<\ 










±*jL\ JUJI -No 


no 




r<\r 


^Iwi-inl 4JI -\V 


£ *r 










L - 0 UI JjUuJI -r- 



IAN iLlill -YN 

-TV 

ol o 4-»l^Jl -To 

0 0 0 io^Li. 

o\r Sources 

ovv Notes 

v\r Illustration Credits 



£>L>Ji pUJI J>= Jkl — Diana Kormos Buchwald Jlj£^ o»j*j^> L^Lj^ ol>5 

J-C 6£j£ oKj^h j CjLS-Jju CiiUolj <6JjX<i <jUjlj ujLiiJI Ijjfc — (jjlj mnl 

Sj^xajj IS^f* Jj^lo^JI J dJj Jl iiLi^L ^jcLuj (obj-tull ^ jjj^JI 
jjjJl jJ^j ^lali ^a>j tL^J^jlIll Lij^Jli j Einstein Papers Project 

.^jjLLuujI in nt Lo ^jij ijLcj J^-JJ? (JjoaJLj 

(j^aji^ll 4^ j-a.1 (^lul^aJI ^iLolj cjLiUI Tilman Sauer ^jj-oj 

JUJJ iiji^J ^jC 4">-k ^ 4xL*JI 4 n mill Cj^jLxa pIjj ^jjll mnl * tin 4fl U'ull 

— iil^JJ ^^LjjIUI j>=JI — Ze'ev Rosenkranz jiljS^jjj c_L5j ^jJ$ 

.^jiJU i^oji ijuaLaJL iii^jllll /utLiujl CiS^ ml ^LJi <>&l 

ijuoUJL o>K ...II 6dA ^ iJLaJI SJjw.ill ^ Barbara Wolff uiJjj L^jLj 

^jJI ^wj^ nn!l L-cul jjilj .lfl" ^l ol^^i-^JI JSJ ^UIg^I <Jl. J 1 iJjijjJI 

.cJLu* t> ,n1i iu^l Roni Grosz <J*jj*- J 4la^o 
The vjl^ uiJj^j ijuaL^j ^LjjiJI Brian Greene oe>=* 

iSjjjc oUjSVt ijJla jii t4^t ^ lj>"j Ifljji^ Fabric of the Cosmos 

iilllj ^ UJI J-o J.^ ftj.rt jJ^j tipl^Hl 4^ tn\\\ <4,j,ft.U.JI CiljO Q II 4£Lxi^ ^-wlj 



^iiU^JI 3 SjcI i.i^ll djjj^Aj ijaa-o 3 L^lxu Lj-olc LjL^.^o Tracy Day 

Case Western pLj^I jli^ul — Lawrence Krauss ^jl j£ ^Ij^J 1 

J*l\ s-lj^JI j-^Ijj ^jjm.o LlJ — Hiding in the Mirror V L£ ^_aJj^j Reserve 

oL^.ly\_3^l JjJjlII ^ jij t^^iJI p lfcj 4-qLjlJ1 <Lu-taillj ix^LaJI 4jj-uj1I1 JjLjIj 

Craig gjj^ 4ja-o*i3 ^ AjLaiu/^ll 3 I ^ ^jcLu jij 

,4\o"\ll 4^ Axil 4J {^la-o LjIj 4qIj<^LjjJIj ^jJjlU 

1 uaj) — iA-oUo pLjaxlII jlixul — Douglas Stone CjS^ c^^J j j^U 
Condensed SiSSLLI SjLII pLj^ 3 oLj^kill LJ j-^b <> < V L£JI 3 i^LJI SjIII 
a5j i^kill K uKjn j ^jjl - ! n.jjl 0L0I a ...I <jc U^o «-ftJ$j >a-a Matter Physics 

cJjlH (JJI Jb^iJI J — 4j1n»H pI^I ia^lj- s^U Jl — ^JfiU 

.SjS^JI ij^klllj <Einstein-Bose Statistics 
pIjJaAJI 3 Jjjj S^jU. J-c Jj^LJI — Murray Gell-Mann ^U-J^ (Sjs* 

l^v nK 1 r>j 4 m / 1 1 \ 1 1 JjLllj ^jjJI Jj} t^>fl II i jj^j 'li^^^ oljj) nil I 4jl^.I^jjq 3 

4-st^Uo ^jixJI iixJij ^ejl^ J <sj=^ *>&>ujA iArthur I. Miller ^1 jl 
jLcIj 1^ jij iEmpire of the Starsj Picassoj Einstein 

.(^Jl ij^kij ioUJI 4ji,.,i1lj (l^ij UtiS 1^ >_aJl ^1) i^UJI 
frUjjiAJl jll^ol — Sylvester James Gates Jr. 

4* 



j — gjfrj mlij 4jcqIa-j alituSlt — John D, Norton <^>ij^ 6^?* (j^*^" 

cgJ^ J dj^j ^li^La ^ Jurgen Renn jjj Ca^j^j t^L^iJ ^Ii.Vm! 

.13 j-l±ia±ia ijuoLa. j^q Michel Janssen ca-^jL»- JjJiu^j 
J>-£>o is^J* J ^ — George Stranahan ^L^b lm jilj 

,<Lu^L^JI 4 \ \ mill JojIjj tixjljj^JI 4^j,_^JIj tfij <Al1 CjLq^ li^ > i <Lu^LaJI 

4uUi ^ ji»JI 4a ii.U atLujI — Robert Rynasiewicz 0 tnfl wnLbj cj^jj \J& 

4 M MM 



4^^kj II pLj-jflll al inil — N. David Mermin ^jy* jjqjj ^1 J_J^jI 
It's About Time: Understanding Einstein's ■ ° lj~j Joj Js $£ iacaL^ 

J1 iiL^L ^L£JI iajii ^L^JI ^^lll oLu^j oSL^ju — Relativity 

p p 

jjJ\ — jjlijU ijcaUj cLjj-oJI aU-uil — Gerald Holton ^^yt Jl 

jj^-oJI^ 4 lr> ^ II 4jLc (J Cu^ J^j <4j (^1.^0 J 1 % Jlj-> uu tl 4-<-ulj J (J ^^^1 

ol^j .l^uS <Uli* .t 

JU^a j ^y^JI <5aJI Dudley Herschbach ^LJu^j* JjIj ajlijU J 4-Loj 

C. ^ ^ 

>4 VjluJI pi Iii^i^ mil ^ Q liOt^ 

4 ^ aU i <J jjl m.Kj ^jJjJI jULujI — Ashton Carter ^jI^l! 1^5 

Fritz ^jj^Uii j>jj^ ^ ^ .L^_5_L^j Jj^ll oljj mJ I 3 j-^lj n>f> — jjLijLaj 
S^^uajJI — Einstein's German World — L^o^Jj^ 4-jlaUj Stern 

Robert Schulmann ^li^i o^jjj JHL> .Jj^l ^L/^t jXo ailJIj 

Jeremy Oe 1 ^^ l^j^ l^j^ .6f^e' p <i J^'^ 1 O^j^ 1 

ij^juua — ^1 amim! <2>c 4juI jJI "XU jjjjull ^jJI — Bernstein 



pljiU i^uijJLj Lfrjl «y» ml iJ j(] AjucJLjJI SjLLI Luo ^ S-LlBj S*lji ^jLeLII 

jiUj^t^u j pLjJaaU iaLuo Nancy Stravinsky Isaacson ^j^lj^l < .n'nil^ 
^uj^jj j-Juj J-ajoj <Jac ^JL L^^Lfl Hurricane Katrina jLatl *L 

j5j (University of Chicago Lab School jo* j pLjJ-^aU llLc* David Derbes 

.^jIjJI ^UJI Jl li* i^5l5 U^U^Lo oil* 

^1 ol JJ aac <Gl ^1 dill taJL 4j*nh 3 ? rr» JLa 

* 0 \ 0 

IjJjI jiLi <LAj1 Lj^c cl £fl in m^lll jrj-C Jys pljjLlI j/Sa^ J^.j 

J^ljj (Orville Wright j Jjij^I$ (William Mayer ^>la ^ LLj c^o 
Strobe c^Jl3 ^JL^ 3 (Steve Weisman ^Lo^jjli . i/imj (Daniel Okrent c*ij£$i 

Talbott 

Alice Mayhew ^^Jl ^ j>a^ ULc {jjj&c-j 4.m.n^ Jl^Ia 

Amanda JL<^ ii^j < Simon & Schuster JLui^Jlj Qj?"j"> 

^,n6 llili jSj (Lo^lo JlAaI j^^il J ^jUlmT JCM j Urban 

******** m * ** 

(Roger Labrie >^5jj (David Rosenthal Jliij^j ^jJj ^Carolyn Reidy 

jy^a. Lu^-mj ^Elizabeth Hayes j^jIjJIj (Victoria Meyer ^*Lo ^jj^j^j 
^L^j (Judith Hoover i^j^j (Mara Lurie ^j^J I jUj (Serena Jones 
jSSlj .jLmjjuij o j«i"t LuajMjA* Dana Sloan jjiui Libj (Jackie Seow 
^ ^iJI ^Lii^J Patricia Zindulka ISJjjij LAj^iLj Elliot Ravetz ^ijilj 

James Natasha Hoffmeyer ^Laiy* LiLiL J c^^3 

^iJl 6jL1I i^sU-j (iiiU^I 5JLUI ^> ^Iw^mI oLI^j o^Lulj^ Hoppes 

Jsh.j 6l>^ (^ijJI fkflj a jjjlI Uil^£.jj^i 'j>" 6^ c^J-" — Colton 



^ 0 Ji^J 

iS jJCi j ^xj^t. ^Ul ^aa^II tlrwin Isaacson a>tuSljjl C^j^I <s^j 

Lcul 4j JIa* Uj t^Lp. J ^ Cm 5^ 1 1 ^111 ^jlj (\*i*JI 

^LJya. ixJti^l iojlsJI ^1 i=wjj jSJul LoS <4All 1(3 ^Jljj J 4xjJ ^ill 

Julanne 

J£ oU ^11 Cathy ^ J ^ ^ cuK ^1 ^1 ^UJI 

j^HjLcI ^^iJI <jjLHI i fli<V»j 4 5_fljjuJJ I o ^ llajj L^lil iAa.j SjLlxll Ifl"^-* j 4->, ft m 

^111 ££lJI ^L£^ .^_»L^ ^ S^LLL^ clj^l L^jLa^ J ^5 ^iJI Betsy ^^oul^ 

* ¥ - - * * * 



(jjl'wVnl Jjj^ : (\Soo_N AVT) Michele Angelo Besso ^ui-u ^L^jI Jj*j o 

.Jj^l (jjl'uVtJ iL,^ c^l < Anna Winteler jlVni U ^> £jJ3 ' 0 



^^Ul j^JI :(\<m-NAAo) Niels Bohr j^i ^ 

Jj^a. <L^uLl^JI ^jLLiilj! oLu^I J^c\ ^jli iLa^^JI iijiiJI cjIpUIHj ^LclIj-uu 

C&j ^ c±\£ <Lr >lil ^Lj^ ^Lj^ :(\W*-\AAY)MaxBom Jj^^U 

J^jJLl \ n\ \ \ \ ^Lxfi^ J^La- <LoLt Cjj *U g ■ 1 1 4 ^ t *\ -yj Cj^LujI^q ^j~>^ nt \ \ \ 

JjLuil j^Ajij j ^1 wVnl ^jLG He d wig g^i^ 4l^jj c^l^j l^l^o 



:(N^AY-NAM) Helen Dukas ^olijj cfrl** 

,<GL^_»1j <CljU clLI J Jjo CjjLucij <4jLij ^lik.j N^YA ^Lc Jjua 4 *i fl i Qjj < IqAaJI 



^U=u^ :( \ ^ £ £-\ A A Y) Arthur Stanley Eddington jjl^ujl JjULuj jjjl 

N *\ N ^ 0 nn mil j m< I 6Xuaj (^jJI 4 n mill ^ 4j<lflll ^Lj^flJI j 

,4-ujLaJI JjuLi *\\-^\\ jl JlLc J^a* ^1*1 mi \jl 4. i i^^-flJ Lu*£ tj 



jU *jJ^11 ^La^ ^Lji^ :(\^YT-\AA*) Paul Ehrenfest Omjfi'ijjl J^j 

^IS ^Leiden jjJ j ljll«il 



J&jjU I a. hi ^tiJI ^1 ♦) Eduard Einstein ^U^l jjl^jj 

4 m u»jja (J 4jLj-»» (j-o Pj^»Jl 6^>-oC ^j-o oLlj^^jujlJI (j, irtfl IL i_ > \ t^l 



<i^tjJl -G^jtf ^l', .V.jT ^ iul :(Ur\-NAV\) Osa Enstein Jjliilil LuJI 
Max Jllii>J (^uiU g_>..rJI >a.L; Jj^ll l^ljj (>» Use ^Jlj Margot ^a. jL» ^1 

^ ojU > \ • A J Lfli^LU jajj <L6wenthal 

ft t r ft 'ft 



UJJ J^ll :(N WX-\ <\ ♦ £) Hanz Albert Einstein JjII A nt o jrdl jiU 

Lw^Ij <\<WV (UoA_>A<\o) Frieda Knecht ^ jjJhj <£jjeJ 

(Lf luJL iulj (mA-UTY) Klaus ^j^j, (->^*) Bernard jjLi^ ^Jj 
J ^TA 6^LI oLrtjJI Jl >>U ^aLu > M \) Evelyn cA^[ 

*Lu1 iu^L jjlijJj ^U. (\\\o-\\ . i) Elizabeth Roboz j^jj ^'j^l 

^> v 1 :(U-r~-^A£V) Hermann Einstein ^O^l;! jU ^ 

jajj <£j^ J ol^^ *3^3 J* j^l ^Ij-uj ^JLjl ^ ijJ^ 

ij/il l^ljj j> oe 1 ^^ LuJl ^ j ASV) Use Einstein jjIWijI jJI 

iGeorge Nicolai ^^j^ j- 0 ^ y^ta ^ ixa\jL iS^Lc I4J c^l^ 

i Rudolph Kayser jJjI^ ^-flJ^jj ^^.^ ^ >^Y1 ^U. 

Anton jJhU qj)^ Ijl tj.no Llxul La u^nio ^yl^ uu il ^ IlLi^ jaj Lo^i ^_aJI 

.Reiser 

Ifijljftj tjjI'tAnl lpi ? 'it iul .-(^-NS^r) Ueserl Einstein ^li^ul Jjj-ouJ 



^ ^ 4oxuLuJ^jl Ol ll/^ Mill 



luLo jj5 Lc^jj i^j^a Novi Sad jLu Jjj ilij-cu L^ol mn J ^^lll 



L^Uj <> ujli"^ UJI iul :(\<M"UN A<\<\) Margot Einstein ^LLuuj) 

^jjJI Dimitri Marianoff ei^jLjU ^^Li*jj < Jj»^ i^L^ tjj^' 

*uj)" 4 n/ijjj j innl ^-o (jJuoaJJ j^.jLo cjJJlIjIj <N^VV ^Lc UIU 1 a ^ Ijj 

.L^jUj ^"i-*- ^uu jry> p jLi N\Y J 4 nj Q n Cilia J 



^li.ViJ 4ijfl,7, : (\<\o>-\AA\) Maria "Maja" Einstein jjIj An! «LU» bjU 

y> " (Jj <Paul Winteler j 1~ n i J^u c^j^ <<uJI c>o^iU t> Sj^Ijj <Sjj^JI 

4>U.tJI ^LSuiiJ r l ;( \ <\ r ♦ - \ AO A) Pauline Koch Einstein jjU^lJ ^ & 

<Wurttemberg ^ J LS J s54f lt*^ J^j <5Jj)!l ij^S 

<^%>^ pjUn grl.^o ^N^o^-NAll) Abraham Flexner ^luuiJi fLfcl^! 

JjIjiVijI jllAJj ijy^iiujj j Institute of Advanced Study S^jilil i^ljjl * o 

iLjj^ ^Lw, ^Lfjfi :(N«\11-NAA£) Phmpp Frank dil^ oiLi 



J A^la q i^uljj Jj^j :(\ AVI) Marcel Grossmann jLo-uj^^ Jj-ojjLo 

<c jjli«Vi^ oL^UjJI olj^U^ r r^ > <j£ iZurich Polytechnic j^jj^j ^liJl j^jJI 

.4UUJI 4jw,nll ij^J ii^ikil ^U^UjJt J[ ^tLAljl J^J ,^Jtll J 4jfl,^l 



oljUJl J^'mil o^ljj ^LLI ^L^S :(\<\r£-\AW) Fritz Haber 311^ 

?t J 1 r> J I 4JjLa-o tj 4 1 mil JJ J (^J^j jA5 4 cJ^?j'- 0 ^ ^ J a 



j j[a £>A-»3 is±\;j :(\^oA-\AV\) Conrad Habicht Ct£Afc jt^jji 

<> jSI^j ^LJjj ^W-^ <\ • \ ) Werner Heisenberg jj 

.6JjJ£> Cj I jwii d^a^liL ^jjLi u\\\\ JJa (_£jJI O^-S-JI ^J£. Ijoxt p Lx^cs <^£JI K ul£ lift jl^ j 

(jjl-i .VijT j-* Je 1 -^ <^Ul i/^Ljj :(\Mr-\A"\r) David Hilbert o jrdxfc .uiu 

.ULxJI ij^LJI c^jUil ^iUuSI j \ *\ \ o- ■ r U 



^jbG ^Ljpij :(\ ^A"\-\ ^ • "\) Banesh Hoffmann jLaijA ^iujb 



^LS A jjT <y?j^ ^lil ^Ljei :( \ <\ £ V- \ Al Y) Philipp Lenard jjQJ otlji 



^Ljji :(N^YA-\AoY) Hendrik Antoon Lorentz j&jj* JjjolA 



^AAJl ^*iL iujvo pLjji 4JU0 :(\ <\ 1 A-\ AVo) MUeva Marie JuijjLo I o j 1 1 o 

•i-U?Jfl$ tJ Jj J b 3^ S ^L$ cr^J 'Uf^" 1 ^' JjSH i^jjJI Cia^ua l '£jjJj J 

^iS&^lj ^>J1 JJ JjJ Likjl c^K IqVsI tOt4.II ^kj ^U^JL 3^ 1 a j L c 

m 



* • 



^j^l |JU :(N ^or-\ A1A) Robert Andrews Milikan jKjhn jjjJjl O 
(_>ujjj 0^ :(N ^ • ^-N A"\ £) Hermann Minkowski ^< ...aj<^ A ^La^ufc 

. jLxj) 4_xjjI L yuLtn\ JuC 4_juoLkJl 4uj mill 4j ioLj 4 t j i/O ^ojI a5j 



jjUntnfltl ^oil Ja^j ^LS iGeorg Friedrich Nicolai ^^j^jj jujjjji 

p 

J 0 m^Vi* jj^ll ^alJ^A pJU :(Y* ^> A) Abraham Pais ^jauL ^Lfcl^jl 



pLj^aJI j 0 ^,^-n ^uj^j ^JU :(N^£V-NAoA) Max Planck dftb jaiSU 

p 

(JU r(mN-NAAV) Erwin Schrodinger >^Jj^ c^jil 



j ^Lajj iLuJi ^Jlia :(>^oA-NAVo) Maurice Solovine t>i$J^-uj 

p £ p p P t 

vf^i £ 1 ^1 :(N ^l£-> A^A) Leo Szilard >*j&±M ^ 

• ijjj iLii (J ^Ijvu^ Jl£- 4lL>J olfljjj il/J^Iji ^j^jj^JI 

iJ^ll ^jj :(N^oT-NAV£) Chaim Weizmaim^UVuLfi jujb. 

P p 

jjl j ._Jlia 0 tutj ,7. mI jl^ :The Winteler Family jITufl 4ijLc 

4I^JJ ^t^J iipU^JI iiUlj JojlUI 4J 



YY 



I LiLa J^Jp t£jJl JjK3 i^l"^ in \jl g-L5^4g>l (Jj-Ojl j) in u J A uU ft Q% LT^ 



pL^SlI ^iiUij fJc jtLJ ^N'NoV-NAVi) Heinrich Zangger ^aulj 



J^Sj ^bJduaJ UU» c-jL*JI oUI^ 0 ^^li 



^LU. axii t i^ii jjL^L <> ^ 5^u. ioii* iiiLo oii^ iL> <ui*ji jj^i 



j,l <> ^Jl J"jr>--i^^, ? .- 5 .-°- 11 (^U^l jj^j ^1111 i^JI JjLl.)) 



LSLla2 w.^Lo^JU (jKil 4_» ^lalJ iijJt-o Sjjuua J oj u j <4S j^JLH ^Lui^SU iuU ^£Jl 



( J^\\ — iijiiJI ^"11 J_t Uaa jLalc^L j^>5 oij <L^-1a JjUa ^ SjJjj lik c jlij *J 

iklt 

(>_> ifl^Lc J 4_ii ^jrlil ^jljJI li^ill 1 5 L tilujJI iAh (J I mo LA, tla. 1 

iHUI - iiLUI pLj^iJI ^ j ^jLjlII - L^j ^il&Jlj iiLLJI 

<jo-t*j| ^4^3 (J** J*i-»^>flJI ftjl^jj tS^-ual 4j_uLmjlj <JjLxfll j^Jl alg \Cj i^jl!xJI 

£-Juua ( ^ m ojIjjlJ JjLojj ajJ^Jj < Jl t-% II 4 1 mi jLj-oj ^jl"i t\\\ \\ Cjj^JI (J^ .4->j fl \ a 1I Lijlj-a 
CjIjI iS\\\\ jjiK tijj^sJIj ^1 Jj^II JaLjj^l Jx. m*i 4_JLjljJ1 <jLu^5j <4 3MlUH 

.OjJj^JI i II CjLIj )r\ irtlj 
* > ni^*i m t Jjl ^ i k"i mm (J^l^JL 4j^h jjllll 4jN ^ <n Q^*>fl (jl Ajlj (j^llj 

1 4jj i A flj t J j, oTt 4j Icjpj i S AlLxJ.1 4**n ti^>^ mi — I *i mi \ J ^j-a mi II >_ uIaJI ^iLJaj 

Lj£.Llujj i4^jj ^oltJI i^jjUJIj mil ^ijUJI ^ — (^IjJI (J 43J^i 5.7i mlj 4 Q lal 

( jjlu-4jLo I Oj L r> ^^C-Jj ^LJaJI 5 jUv pIjjq-uj 4jjj^ SLii ipLj-kiJI ^ mi^ (3 5joa»^JI Slj-flJI 

iJ^i^ I a j L a c^li .^1 L^lj UjJ>3 (Ji tiit^ jri£ 4Jul L^jIj .Mileva Marie 

U^3i^ <j\ jr^C <4iUol (J ^1)1 j .^.LjJI 4jl^.Ijo» (J CjJ^Lujj iiyaiaJI GjlfLi^l Slj^o 

SjjL^j jj^f cJij-^j 4jI L^J J Li i45fli^ I (jf Li hmjI ^^b^cj .iiL^jJI (J ojjajj 



=w j i^li^l c^ljUlj iicUl^^l (jjli^JI 4SUj1j ^hAnjI 5Lp. o„,<r 



^< Laljil JLtMj tFreud jlaj^a j Joyce < Picas so ^mKjj Jli>al ^ 6^^' 

.jjJLLUI jj^S Jj- u ^ j fA^Aj <Schoenberg g j^Lj^Jlj ^Stravinsky 



Lo i^ya ^^)JI JlC mill L-UbjlL 1 fl ~v LLo^jq (j^? (J^** 

t^^JI ^Ol^fiJ LluL-oI Jiulu 1 5 nun LtSlj dlLlA £y j% ui\ (jjlj uu il .CiLujJ Jlj 

p. 

6iAj m Lq S^piic 5-uijLuJI j Lo*uc NA^o ^Lc 4ii ^ J I oIjlj 

o£i iuaUJI 4ji„.MI j U^j ^LsJI Sjwinll ij^i t^olxJI oL^klll £jj <> 

* 0 * ft ^ ^ f. 



< fl trf-Vi Cj^jLsco Jl Jx^^jj t^)liilj ^)LojJI c\ \ ~*\\ iijjLsJi J)l ^llAjjl j^juoj 

6 -w. \V\ Lq jJk£. uJaj La j^juaJ »<^>^ ij^^-i ijj^J 4 K <nlja I fl i^ij J^ajj 
<^JjI \ \\\\ £j\j± jritt gj^wi < J mi <r\ j^jIiLcxfl ^j-c jLoSlI ^jLij lo m gtlxl^J 
I ■ w*\ 4 ( A file . i J> -w. SjjB (_i 1 m t <_>jjlJ igJuJ^JI s >=>^ jJjLlLJI O I ^ a JLJ w3j mfl 

tdlJj Jfikli J Jfl mil ^yuJ cj^l .^U^Jlj jKnll jLslA|I gJrinll J JJj 

j^sji — ijtji 43^1 j^jlII t 4 it iQ\ dxS^Ji j l^jLju Ija <gsj 4 4i^ji at 



iLc ^liAi*! jt .^U-s ii^^LH cgMfilij ,>»U£ cjy^Jl ^i^u J-i^j 

Jxj tl ir>jl 4jmlj mil 4jj_u» uuji 4un^ ni (3 4 ^ irtlj Jj-ojJI 4_CjJ> d->l^ 

<jAi^j jjiJI jjj-iJI 4jLofi <d*^. dii «4j£L£-£i^I1 ^aLoII JjI 4^1 ^ |k£jJI 

fJL^ iLa. 41*^ ^1 iJjLLlil <Glx>i jl\ iLLJI j! jsyi iJj Jl piajs 

4^Mj 4jjo au Lo J£j t4jj^ mnJI Jx. jLalc^llj 4^o jX-IJ Lwl oia 4*1 1 1 *<_jLi 

<4\\u\\\\ 4jjJaj <_£ja£JI ^lu^j pJLc t^jjl'i ni \\\ ^JLc j jjiuJij — 4 njlrit II 

l^jjrtju-i Lo-o ^i.jJI JLc il^jLj Jx. alkjj ^jlll ^SJI Ky>l£-i^ 5_Li5jJI ajjj^. ^uj^jj 



* 



o^^ll oLui! pLuiiJI j^x ^«Jlj JU^IIj ijj^JI iilkJIj ^^xUlj 

Franklin Roosevelt cJi^j^ CrJ^»l^ Jl l^Lk^ jjj jij .43L^ki Jl I^jua^ ^ ^3 

4iLLJL 4 Q \ Sjrt^All 4IJjLlo e-fijj^. >..iYij *4jjJ 4 l t\fl jw'urt 4_ijK r>[ ^ I j j o 

.(S3^S\ jUii^l t> i^LJI v l jaJI ^i^x 4jU^ j^usxVi UjLic UiUjl Jl ilxUlj 
.j^ui pLut oj^I ^1 oLuLill oaSI U^ic I ^iJI Jlx Jl ^I'i A ij jik:l 

i^* ^ t si ■ 0 

«(jii»ji^S"ill 

J^i <( jt3o5lUl L^J3j (> S^UJI 4JI4JI at 4J ^ jj ^ 

dj^Lj (jjjSLa 4 t in j ^jl^ 4ji — 4jjii 4j j ^ ^ — < j^^/Lfll ?^JjJI J-Oj ^ j tf\\ tn ^jlS 



TV 

; -^I^aj ^U^ : j^SLU J Jk^i Ja *Niels Bohr Jn> j jlu jl Max Planck 

^LS JJBj 4^uj1^jj 4 a in i ^^ujulfLu JLad Ja^j LoJlo a m » Ja vlul^j Jj^ 

<£jJI J^ubj^jjl ^nfllll 4jLo1 JJ^f U^J <4jJLfc Jl ' * J • ^ 4 Uj null 4jluLuijI tlul£ 
a <\>6j <jl£ <G£J <4aJ| {j^Ja±\ ^Jpuuo <jl£ Ujj .4tjjklL JaaxJ! V Ux^ <> 

j^^al&j (JLa~o» j\ 1 (j* ir\ j*X <jI * j*i ml ^» jU*i iiij ^1 ^xic 4ojJ^JI j-uLlI ^j] ^ Q 1 

Dudley Herschbach 3 ^Ui,^ JjIj ^LJ jx *U> L£ «ii$£JI Jl ^^il *l J-c 

JjjjlJJ J^LIl-a. jii t^JJI loA J^C Ujlj |J .JjLfljLA ijuoL^j jl3uuiSll 

^jillj Benjamin Franklin Ca^'^ c^oUJlj <ui ^Ji ^jjl ^iic ^IHI j^aJI J 
(j^xLAll jjlS jii tThomas Edison ^jnujl ^Lo^j <ui ^^la ^jjl ^iic j-^llll 

.^aJjJI gv^Ull 4jJ ^jjSj J Lf l* e 4^SJ (( ^JI liulij^ J olj^lJI >i.T Jx 

>^j1xoujI SLa. <3 ^^^^ j(j taj /11 L5 lJI ifl^LitJI 



p 

<Ulta J ^ t uJlj fv-^io jJjJU t^lXoujl 4-ojI^J_» ^Lalfc^ll m Ijjfc 

P p p 

S^ljl <jJLoj ^jllAljl SLa. <-iL^Ji ^-j^Sj .4JLL0I u ^\tr\l La£ <iajiac. ilLo^ 

p p 

p p 



ifl-^Jj-o j CjLju-^LjJIj ^^LlII ^-lUj JlC JailHI 4ji Jj » t ^jJI Ci3>JI Ijjfc jj ' 

Lu!c» : JL5 j£i <^IwVi>1 i»UI <> ^LDI *j^JI Jl LL! 4_a^ J <iiiL*JI 4-uiiliU 
ho-w jjjtj ^1 ^^jj v ^LkJI L^d^ ^IJI ijaiiJI oUk^LLI JJLii J 

.iiclja^ll jv^jl^jij vJ^LlaJI JLA. Ai> Jj i^^jjJI JjA^JIj ^AJI Jj Jja. fA*u JlC 

* p p 

^ Lc^i 4^L^i oL fJj <h^ll Jlc ^lill f j,U"JI J li^ia ^4 H 

ft _ * 

p 

i^j^. sIjU^oj jll^M ^ n^l — JLH1 Jit «.» Jlc — James Clerk Maxwell Jjj-^Lq 

6 «.ifljjJLl ^ (»-*^ JL*iJI :S jja cjIj ^tLiujI JL5 jij 

P p ^ 

7 ((.4U1miII ^Ulrwl Juc ^LljJ iLLu ^jiJI ^ \ 1 » ^ » 

P ^ ^ 

oUfl^LAl jLUcl Jl Ioa <_» ^Jj JliL^I ii>jL ijjU 1^1 aj^ 1 L^l; jLiJI 

j^LL-i^lj tSj^JI ^Ijj^lj <SjJiJI Jj fl.iil JuC i-ajU ij-tuL-Lu J^xjj 

^jlill j^iJI ^Sl tijj^iJI mi*^ ^1 p^ll :JL5j '^^t j-aI^xJJ 

8 «.6J e A e JI ^liiSlI j^Lu ^1 Juc 




nij I J_> (J I JJLJ ^La^ t « 1 ink 

6j>^' u^j «J^ii* c?l der Depperte <uk jlL^ i*jUJI c,li% ^l^Sll j 



of 



0 p p p 

<JLc ujjnj 4 0 In \\ ^ 4 5 \r\\ £j aia-J Jl j^ tfl ^ Oj) <^ i 4-i ^yxAAj 



J^Li^ t «4j^fl A L^_> dlj^jjj tSjljJtjo Cx»lS I Afl n L$_j In *n 4 Ia-^. JS 



(jV-^J^I J-=^t JjLa. Lo-q <4 hi mil &L*t5 £j-*>^ 6 ^^/LLi fr^ hi II <jlS 

^jJLjlxJI — jaj Lcui c ^Ja Ij£a j I — 4 U ^ "> ^1 Jlc LAjI cjjcLu 1 p j£ 1 2 <^l^o JS 

.4lj^JI jj — 'l J liljjl j^JI ^j^LJI 

jJ J^kj jSLJI jhiLI J d^nu J Jl ikLul] jj^iil ajl5"i^l <l» S* 3 

ji« «,\<)>^1 UJI O^K ^ , jJI ix-o*JI >Al<ikJI i^AJj -t^Li ,\1 d 4j1 



3 



i ;,IS 4^1 U_kfl m^*5-> 4j C^nnll 4jOa /wo JjLu Jl 



5 IS UJI ^ 4 h n.^lo iJLa. 4^Lp. JL^L> ^Laj JjIS ^rwnnl J j^C .jU^I ^ Cjlj^l 

,o,j JLfl JuSj .4Ja^2 4ii pLaj! Jji <aa 



(j jliSLfl jiSI odlj — l^a^jjuo I ^4^1 J5^ll Jut ^1 — Ijt i >r>l iJj^>. JS 



pLjjkC ^£Ji I j^'ia ^t_ijLj^ iSJ^ * '—'LP 4 \ *n J icLcj*. J I 4jI lujjL — I tin i j 

jJ-lJI 4n<r>^ m ^ LltuLul Ll^ljI JJj JtJ-^lJ 

^ii Lj!^ iii ii^S j \AiV ^Lc. ^U.Vn! Jlj Hermann ^Lqj^ Jj 

^JOLAXUJ 4 ni<1~W i 1 * M ^1)1 CJJ L=>Jj III J 4_» ^jljjl 4-UJjjJJ Jl 4_LjUJJ 

Jj^ ill iaLxJl 6 j ^ (3 1 1 ^yz 1^J>^ till J ijLii ^Lua t^G^j 4 aiA^ ^jlj Jlc 

fJjl ^l^j t ^ £-0,1111 >^b' i i^^J 1 >l J! ohfj>JI u^ 1 

t « o 1 j <AIjjJI (3 pLqIc ^Jjl JaI» :Laj1 ^ <3lu 

4-iLc. J» Jjl^ 4^1 4jj1 J->j pLIuI (J 4. at. ^1 £_-o JjLa^r^A dlyLil JLxA 

6jlHfll ^Jij t ^j>^^ II i^jj Jl ^UJI (>J ^Lq jyjib ^ 8 ((.4^^ll s 3 JljIfiSlj J^l 

CaJ j^J .5JUI J^LJ.1 j^L lilac ^ (J d j> , JLaJ ^ Spli^JI Jl 
^jlJI Pauline Koch (^J^j g-jjp ^^IlxJIj ix^LJI ^ Jj .Sjl ^1 4_^3 3 jj\r 

L^SJ t J.^tll 4^ji^l L^ljI oijjj .Wiirttemberg g-j^jrya i^^LJ ipljjJI 

^jl d^C i 4-^^^ /nil P^Il I fj) * Ji^ 4-Q.^k. > 4^0^ I tS-i \ I 43lC^J ^jjd -J°°^ 

(>o g '^J J U^Jj' (j^^ P^-^' LjA?) 4 J ^^^-J 4^Axa 



9 * g * 

^ ^ f p 

^-ojI JuC ^L&I^j^ 1 ^ fl n I 1 a n m ^ £jl ijl JjJI (j^^-* O^^J ^Lc^lA <^jLL^|l 

P P C- P p 



jLaJL jlj-ol 3£ j^u J La fulfil ul5 .:n% Jl JLfllj'jL ^-JJ^Lj 6jiJ 4jla5Ij 

JLC iljJLc I ^ S IlL ^1 — 4 nifi^ II p1 0 nt^l ji (^1 — J^L) ^Uaj-tul .pL> jfl^ Hj 

■^Lu^ .LuLi! ^^1* j i«ljJI jLlill JI <aj^JI c^U^llj cUjll 

Lajjj L>* c3 ^ * r^l^Lo CjIjLq-c ^La jpA_4 ^jj CjjI^ Lcuoj (L^xS ^^^11 ^uL^Jt 

<N AAN ^IfUl je^ia/^^ j ^iliii L^UJa ^ 

P p p 

iL^i j d Luai ixjlj 4_ajJ c jii tSjus Jj^ 6j-J^JI 4^ .m cjjJI <_$Ij Lq.T^.j t Maja 
J 4a1^ pJ ^^l£JI J L^Ij^ ^t^ ^U! qL^a^JI J ^Jil 4^J ,pI£3j iiki 

^j-o ^vKcSlI pJ^JI J"bLk. JikJI J-C — Culij t 4_xjlj 4 flj j ifij^o jl-s Ail 

Jjl^JU ^jLoJtil l^Jl \ ^JLlj jtJijAA CajI^ 4wftJj^ SLi^ — Cj jJI 4jj fl 

^LG3 c^l^j *(NAA^-NA£o) King Ludwig II 2^jjJ O^M 1 

JLa^l ,JJ JaaJ (^lil 4j5 t ni ji\ CjH fl ^ 1 1 CjLcLSj 4 Mflll I (] .^>jLa_^j i nnL^ 

JUIjI , t i5c, — "\AAY ^Lc jj .iljjiL ^j5M Richard Wagner jA^Li Jjl m^j 

^ pq'l* '/AO M,^u,u V j_Lj iljjil ^Hxu J^c ^l^ — ^l^wnnl iljLc 



to iJ^LJI 

c p 

p - p p 

SjIjJI jla SjI (J*JI j 4.Loj iPhilipp Frank djl_>i _> I j i JLS'.jSj 

LLL Uijj <v_iaUI jljjL) O f^Lljj <4^C 4j fcljjfcl ^jLLj dj^ r> t lllj 

(J ^jl La 4 4j OjI^ ^pJl ^jJLuaJI 43i-jB mi 4jJli Lor. \\\ mL*3 Ijl ^j^J 

.4 ^ mill \j^±HL ((4^ \ m^ mi ^^-o 

Jjijj tiJLatijI oLi^ Jl — 4lJjflU J J5^!l J^c — \ mji (^^juu ^1"^ .Vnl jl^ 
Llxuj^ dLxLol 4^tuaLiJI ^jua J 6jhQ CjI Jj «»4 uijj J^C 6jU wn II fi fl j j t ^ hi I ^1 

^ P P . * P 

LflJA LiLo ualj iJa^ J-*J |ajj (j^sLiJI 4 ^1 ^ r\ 4^j ^ 4-j (^^j^Jlj 

Jl j^ill Cj^-I gll^Ji)) liLLa dJj J-C j-Ujj dJj JJO Cj^I^j t6JjJ£. 4 J m t\\ nH 
6jlj%<a| jn^f. Jx. i 43^1 n fl\l 6 ^yA iil^llt 3 j^j-jLj-iiiJol (^oJLkli jjij « .4AxLq 4o^n% 

jjj mil) ^-ftLUoJI J^c ^ jroij (UUaj Ly lll Cr^ljiJI J^c k_fljjtlll) 

J^C 4jl j^^j j^oi JJj ^.^alll oLIjUml ^^ljX.1 jAju 4-ik. Cjj^ii 

* p P 

^ ,4J^LJI SJli J ^1 JjSlI ^^J! oLL^J S j^lUI <> ^jm"i L SjU 

♦* 

J| CjlXJl^jIj 4^Lu^ O^X- 4 (ii nLkJI jl 4jljIjJ| J ^^-^ 4^ J ^ J I ^^j-JL^ ^1*1 ULiJkjl 



^ p ^ & ^ 

p p p ^ 

p p 

J-o ^fl^w Sji Jl ^ n j*jL sljiaJi Cul^ La£ <Jj V" 4j unUlii-LI Sjj^lli 

ft* 

ft* ** 



L^>l)) :Einstein in Love <uL£ j Dennis Overbye ^L^ijl 0 i 

P 

OJj-mj ^jJI £-31^1 C-ljj ^ol^JI ^fl^l) ^Ukl!1 ^.Lal JJLJj_» ^Jl-u^JI JflUH tijjyoj 

Walter Matthau j^Lq JLl\j labile IQ ^Li j a uaiJl ojjj ((.^^ill 

p ^ p 

Shulamith <Zuu*ij£ uJjJ^^U Rescuing Albert's Compass JLo-L^SH ^.L^ 

^Lc ^I"w7,mI ^ 4.^511 Jlj ^Ul Oppenheim 

Mb 

p P t 

~* p p 

p p p 

p 

^ja ^L»Sj1 (jj .i^jL^JI JUft i Lual Cj*^jL»-o J^c iobull A\\ m til 4ljjJ^ 

p p p ^ 

p p 

.Gerald Holton j^J^ Jl ^ ^^JjJI jLlI L^j ,4_ULl 4j^l! LlLul 

p fr ^ 

18 «.ixoi*JI 

I (j n\Q\ tojLLil dJj j ii-LA — icjLj ^jLj 4ijLc ^5,j — I <X J 4^ol 4*1 I J-fi j 
^JjjiJI (J LljjJ ^ S Tu 1 4j Cxilj Jflfl t43L^ Jl JUL 4_aui ^ fl y n\ 4-4-LA tlljj^J 

grtwnl J 4^J ( il^U ^jiKjII ^LtdJI ^> ^Li^ *4jIjJI <( jUSJI 



jl 4JLL.6 JjU> ji\ 4_> UK :o jjl J^U JUj * j\<> Sill JLc *jjlLu3 dJ j 



I 6pLv j£ 4*JLlu11 J^. Jjl^ jJ La£ J.Lflj^j 6j> mill 4_»Lc 3 ?tj i^j 



^jJI Alexander Moszkowski ^ mjl^j^o jjjl II JU U^j - J^J^ *3^L^ 

6^=JI 4n,a" C^l^j jl J J jiflj iiLil^^l 6jd£JL lUfll^ n Jii 

4jLfl Jl wajS JjBj . LLcl^ LLcIjj oU uU LqJo£. 3LJ ij t^jLjjl i/VVt LqJ^C 

23 n.4_»i LjjJj (^*HI ^ ^ h 1 1 ^^^qJlJI ^LqI Jj^ .AqII ^ I qj ^ JUlLI J!Lo 



— p - F- 

I jl£ lij .Petcrsschule Jj^ m^Uj i^a* ^ p^liiala J 5 i^L^l 

^3 jjiil ^jjU^j J jJLfl <4 1 ir^ifl (J I J j a ^ni mi <^£j <j-o J_i_a.jJl Jj^qJjJI 



, Jill tugLujlU o^l^)) : t IL5 q j, ] <^>q 11 , % Kl o >nn a 1 * U 



ixcLJI SIjLjla him I JLS jii * jiJ /)Ll <jt£ .iix^Lill ^ ^'j^ 

6JjjJ! Jj^Jb J oL>Lb^lj 4jJ-oiaJI oIpIjI^^I C^\<>» .4^L^ ikL 4J Uj^La Jhjin 

L^sL ci^jC cuKj tLuitpold Gymnasium ij^llll jJ^^J 6^^° 

jjL) 6Jaj ^j>lJb 4jI ^j^*- 1 i^jic ^jl^ )) :43fl ifl ni cJLSj t4-j Jj(3 * \ 1 I J \ J mi 

j-aj j^ol l^Kj tC jJUjJ I ^jj oljjJa^-oj i^LxiaJLj 4iJ til l ij J^_JI 



p 

M 

."Ripley's Believe It or Not!" jr>^iJI 
t «cjI i iqLjJI (3 j ^ j i^aL>j-ll ^ hcl» ijjl^jjtj Ripley <J-j^j A^-*^ 

:4j JUj ig^jJI J^=JI fJLt J[ ^LlAlil ^->^Li ^..r^ II 4_aC 4-La.jl 



CjljLGbi-l ^uuzAl ^ J fl t Jjk. I 4_j| LLo Ajj «.4-» ^-A^j Jjl Jl <G Jjl (J j im'wj 
JjLS LaS — ^jjLjuAuuI jv^lul LqAaCj i (( I fl 1 Jlc 4»jj JjS (J <*K fin \ jjij » 4-> j>* J-*^ 
£5 J fl~> ^ jjl CjL^j^I Ju JlIc djJj ^l^j t&j^& 6jl a uu CajI^ — Lqj J j^alj * 

«.4 fc x&l^-c 4jJI 

j_*_> c^V» » r^jjtlAujI Jjijj *(4_ajUJI ijjljJI {jr *^<=> ^-Vj^ P J^t^ 0 CSJ^ 

ft * # 

i^uLflJl SjLjJtil jji^U 4^1 m,o J^ljJb OjI^ jii <Lol<Ji Sj£Llc <Zu\5L L^jI J-xkoj Jjl 
4jl ljLuJI ^LjuZoIjI ^jfl Art Cfj^-Iil Lgjl J^-C *4^1 m"\t I CilMM 1 ^^Luol ^ idLxa J-C 

C C ^ ^ 

«»1 u mj 4 4^kju^L> j 

5jLc o wmH p1 jx. Jlc ^jjjJI pLqAc t j-o j^ii ^JLc S^cj o_>l5> j^j> ml 5j-o <Gj^ul 

j^.U Lqxic Talmey ^13 Jl dJj oaj ojrCc) Max Talmud j^-cJl ^^Lq 4^ ml j\<L 
i^j^iuJIj iijLaJ! J jl^ Lq^ic ^ac^j 4jIjUj c^Iaj j «(5,\%li1 ^L^l Jl 

Cijl ^aJj t^t-uJl J J) nil Lijlj I \ \ i Q Jjl^ )) I Jj) A 1"> J^Ljj <6j^uLxJI J mul Jj^vi 

t ^ ^ ft ft 

jl 4-uujjII J 4j^LoJ 4 \^ ir\ s ^1 dj\ j t 4j^> U <t>1l oLAV\ II Ijij ^jlj\ m'l dJj JljJo 

« .4_j^-<ulJI 4 7 ! j^Q jnfl'i (3 4 m II J^-o ^A^v-C 
People's ^ r> mi j I mV^I 4 Q j j n 4-LaiLu l^la tiuile 1 t"^ J^-cJj 4j ^A-vl 

t «jJL ^Lal^L 4,1,mi.I mil llIIj cjI^S)) •JjI"-*^ <Books on Natural Science 

iAaron Bernstein ^Ll^jru jjj \ $ \\<l LjLii ^j^icj a^Ij j 4.1ml ,,.!! c^l^ 



idJj J Loj t 4 C VjJl 4 Cf\ J 6 jrp£ CjI^O <u]l jLc JjSj <J^laj_i ji£ ^jji 

KU»2 

iiijljj QfllUI L^Jl^j Cj>$i=J iSjiLJI jyC- QfllUl iuaL^j ^1 jlfl <6j^-j£ ic 
ikjaJj Ifll^HI iS^A, iuaL-^jJI L$-ii jj^J ^pJI 4Jo,aJJ1 cJ j^\wi. jl Uq 'I ^ 

<pLAiJI J^LL j^aj^l ic j^u nijo Jiiljj ^jjUJI SjiLJl ^ I p 7*3^=* 

P^all ^1 J£ oiK U 

w> . * ^ ... 

(jjvj Lie J3" mo ^ c5^Jl '^11 ^JLaJl dUj dLlA £jUJI j» : JUi toLlIill 

J/ (i .^Jjl A ^ l^r J 11 K LlaLoI 1 ftfl I (_£jJlj ^J^AuJI 



^ cjj-^ L^jLil ^ji-o^ ^pJt tSa^lj 4 Uo j j cJlLI oLclijjl jJoliu Jlc *4_ojLw JI^Sl 

^^jlojJI I Jj4 JjJj^I JJi^ i Jj^iLL^ I J^c 4 ^ O nn I Lg_jl ' d-u-J I ^ya 4_ijI_Ju 4_y nn 

^jJI (JjLxuil JLC 4C*bLlalj jvuj "i mI (jl^ t^uJyQja> ^jLj Jj^aJG (jlS LaAicj 



J La j <ii uiliJI ^Jc Jlc ^jI" mimI ^LUJ Jl jfl/^l i-^li JLL J^_^ 1 

Jljj ^! oi^l dJj J £ l£ .Kant L^IS ^ ^1 jj^mljill «d cia &j» :dJj 

c c ^ 

JUc) j j^-joJ! J| ^oSlI j^T Critique of Pure Reason <L)l_^ ^^Jl 
jjuo rjZ La j 3^jljJIj iErnst Mach o-^jlj David Hume ^^aa 

W ***** M ■** 

4i < 1 1 1 j 4 \r> I * II 4 \"\\ il" \ (jlS . 4_» Jj_£_J 1 4jLjJI (3 6j-lxiC ijJUJI ^j-^u) 

iAjjjJI 4_c3lll /^oS^)) :S^o o1 J Jli jij jJIj ^ U II {j^j 4_opI ^11 Jlc jLilj^l 

aJ j-LuJ /^o 4_Lfl LoJ (J^SJI lifi> ^L J^ 1 - 1 ^^ JS (jlj^^ L§ (j, Q H mil £ 

** M ** 



!^j£- V \\*} <f -'J^' 6 - LA jlj^cJ ^ya JJU> Laji ^1 " n i 'u l UJ^ flj in 

^ j) Nil i_iVs J^L^. (j-o — cj I Lo ^Lc^-^)) t<jutul^ ojI^ c-i-s^J 1 till j <3 



J-ojljj iljjjl JjL JJJ nJL L> j^JLo tj^aJI j£flll L 

Lijj)0 ill 4^ J J g\ 11 4-tujLoll iJli 0 r> v (j->l"> mi \ \ £\ i^l» :jJU L 



Lo JLcua^ i ^.I^^-Lj 4_lL>jJI 4jJ^flJa 4_Lr*.j^ J^jo JiLs LlLlj £- ,q ^ 

(J^^lA^ UJ^' J C5>U1 < jJUJI Ji-Xj fcLo-iul 



~ ... w 



J-C iTiO ^ > ^i^^ )) t j-CLlo — j-ojlJL 4 | P wn^1 iLLLo j <4 i\ jjJI CjLujJjJI — 

43 ((./^j^-oUlJI JaLjAj^ll J_C 6jiju0 /VtU 3 AJbJ-J JAJ 4_l ii^fl 1 (CjJI 



j rn <l J J iiM jj5l 6l j^w e-^oJ-uJl ijjLaLjJI ^^jJI L^-> OJ^^I ^iJI 4^-J^J-« 

M 



^j^-n mi J>j Lo Jl'lC )) :JLfl_fl JJCJ Lcu-fl j-o*iH ^l"> ni t il j^jxS^ inH*ill C-^I^jS) J^o 1 J^l^ 

Jfl *S tC loS mjj <^_al^ Ijj^ (jLfl <^fl ^ id ^1,1 4 r> o Sj^J^^k. > ^uuJI £ 4 »*ttf> 



1 nn u I t t 

t 0 nj^ It JjJo Jl 4J>I JL5j iJLlA J^l ajU^II 

JJU Lo-xij «,^JJtll jH^ljSl j^JLLI Ajfl JjJL ^^-jjKjll aLL^III J^5^"j Cxi^ 

^£jt^j i-iMjjj^j! (J ^ * U ^jl Cxi£ )) : JtSj t^jTn^ 11 jl^iL 4^luj 4 s uu 

p 

J (j^oJ^La f^»l^J i-tujjil j Ojyalxllj t (J io^JI J ^jjJaJI ^jJjju 



^1 C. P. Snow jl** ^LLjjJI JLxJIj ^:l£JI ^ I Wnl JLo S^a olj 

V •* M 

j\ jL^)H ULuco 'Lfl-fljAj <cL iiuLftl Zwang ioK Jjju' ^l^ 

cJJj ,ilo 4"u oi ^q^Lq j jll Ij-A jcLm aij t^LjjAAj 4^ injia (j Zwang 

jl ^ ikLJL jAa^ll (jL^I :><\ • > ^Ix. <Ji\ 4jj^» <-)LL^ 

1. 1 luJ^ J m (jl^ Lo-fl <p-ujLi. j3 1 4J ^jl^ — I^tfl LxLoj 4-Lo < ^jzsJ_aJL» <_£jJI — 4 mil 
<4J^lu1j 4jn lr oljfl^t a (^JajJ icL^JuJI 4"i^> '\o ( _l)l 4_ijiJI 4jjLc iJ*iLflIxol 4jjOj 

^ dJlJ .i^jaiL ^USll 4jcUn Jl jj ikLoi] jLfll^^l liA 

JjjLj ni \ il j^-^l LojAcj <|J ts*tQ \\ <3 4_Lfl j-LC I ii^>^ mi 4" 1 1 ^ 4jj^L5j 4»ixu^)J-o 

J <^>fl II i \ mi 1 LlA <llj^_^.j Jjji-Qj t ^ T\j ^ja>*JI 

jLx^j^I isfcjj /ya Lj J LclJj Jj — <^ I V^*j I 4^j J Jl LLZllIj I JcLu^j 
4£^rJu Jlijl^ J jUb. jlj^ \^\ tSl-^i 4-ijI SjL^j dijL^jl Looic — ^ \ is^i 11 

^Lt t^jjlj OLA 1 1 4^ojIj J Cjl^J nt ^Jg^JLQ J*bLi. LLL^J ij^AJ ^-jl ^ u\ \ \ \ t jJ 

^^^^j' lJ^^4^ 2^^^° Jj' ^^JJ t3!>Lo L^j >AAo 



tL^JI J^^3 a5ju> ojU iJbJI iiJUl ol^luJI J^Lkj Oktoberfest 



ml J <jl v 3-^H ^jjJ^O JjJLcIuJ jLiJLj ^J-oJlIl CjI^j ^ n ^1 J^J. nilj — 4 o nu 

J^Ulj (^W* O- 0 t£-&-A' p >?^ CjUL>Lll±^ Cj^^- ^ 

NAM ^l*J ^J^JI ^L^iJI 11a j ^I"mT,mI jl£ Ijl LiLG g^aljll <> ^ (Jj 

Lai 

((.dJ.il 4 J^Ai ^ J 'j^s^^ 0 j P-LfljJI J^t Cj j^JI ^jX- i^i II 6jl^>5 4j1 

y p 

4jj jLLq j-i jrulJ ^jLUAJ I I Jjfc J t j nil jiij J n inr ! jL$_^J ^jLaj 4j| C\ u ) — J j^o-t 
La^^jj t UUl Jl Lxi Jjjo 43l ((C^iliJI)) 4j jjlj jj^lj Jl l^-jlo uJ^I JL^ 

p 

.Jllil ^j^iJI J jj^J j 4-iIi 4_iKj jL^H^II JjU-jj ^jji^j a^j^e ^J- 4 ^ 
^-1^ JliA 4j1 ^ii .LwUI 6jjU-*j ajl i>5 J jSl JoU. dUifc 

tfJaJL^JL jL^lJ^I 4io ^JU — Jswlj ^Lc jj-o ^>i^l — 6j-jiC 

5(J .ijjliSll <Qj ■■■'•■^ Jl=*jJI ij <Lul ^ "~ I ■■■ " .^.IU Lo jjlfc 4jLs i^j^axo 



ollfl t 4lijLc ^jUk»c| tin olj il Jac jLjI j5j tSjJjl! pLj^JIj Cjliiilj q! ,,^U1\; 1 \ 

Ijj iJjjJ 46wUJ^ d\ v< U 4 > tl uo 11 oLlLxaJI <J CjNK mo v_jj£L> 4ua£. Sj-o 

P c c p c p 

CjIJ j» ^ mj 

JL^.j v_-J^l JLl^. (j LoLI jryiiJ ^1 *1 mi U 

Lili)^ ^yj ^J^_i 4JLi. 4_jJ)jJ S^l^. La-fiLt ^j-Q 5j-° CjIj ^ I^>^ t^A^-^ 

^ a^JLLu^l ((iULoij), ^Li ^li^l ^jlAJI p »m 

p 

p PC P 

J^ji ^T^il JJjJ \ Zurich Polytechnic ^AiJl jqia <J-^ 

j SjjJc Ijliil ^jjj *3^i5HI pLj^iJ! J iWill Jules Violle 

p p 

* * 0 i- 

A? (J^^fJ '(^^^' -1 '*"'* J-C" ii^O^ jrvt Sjj-uaj Sj^Jsl 2"*^^ 



52 «.^Jj <j» 



PC _ p 

^ p 

((.itk^JJI 4^ ^=JI 



oU. jj jtla ja. J-c J.^^ N *\ N N {kit jj .Eidgnossische PolyTechnischc Schule *u ^o^^ll jlS^ 

jLiuj tLa.^j idll ^^oo^uJI Jl ^>JaiJI ■> (j i M j'l Eid^eniissischc Tcchnische Hochschule JJ p-^l j^JLij a)jjlijl 
.^liJI -4Jua jl iZiiricher Polytechnikum jaj Luij ^=JI ^ j J <ulc jUalj t ETH Jj^l ^*j^JL> <JJ 



11a Jj .4 j mijULJl^j^UI oL&^il J Heinrich Hertz S±jyt> oliLi^l 

« . j^-i j-gfU 1 j'laIU 4 i^>r>\jjl 4 r\ 1 Ull J_c SjJaj t^LflJI 111 ?tlif c_fl^uJ 

uUljlsl ijLiAj ^ jiu jjlS 4j>L i=Jj^ Jj^jIjJI AIujIjJ paj ^lll ^JLLJI 

53 «.4j^ k.nll J-C 4-o^ 4J»I J_c 

K J? lj J l^wb j£ c^lll .Caesar Koch ^ jlj^ 4JU Jl ±^Ji J^J 

i^gllil AfrJlcu JLjJI u_SajiJI J Jj^ mm 11 4-fl ^JLu^Ij t «jJU jry 

P £ 



4l-i 

jjl ^"i ol pIjL ^LLoiI)^! g-o.nj jiLi tiLlj ^-^j *djk$c>LI Sj^jiil J a 11 » 11a J^ajs ^ 

Lo 4j 

jl^aJI 4_pjojjiJI 4-iillj t-jJ^I j LoLaxSl J a 1 (^111 ^LjJI ^ mfl II J c-J-^j 4\*\ I 

P 

Heinrich j^i j- 1 ^^ til ^^u-ujj ^Lj-iiJl ml ^ ^-Slj tl^ul j M Jlj c»Llll ^Acj 
^£ ^o!lu.o ^JU^ ol^Ull ^A^j Cjj^j J oe 15 ^ 1 0 l Weber 

(3 jl 4,1 ni ^AiU — 1 J (3 ^ 1 I j^J-o 4 \t n J J-t pLlj — jj-S ^jl" nt'ijt 

35 .^>ll 44* ^ 3— *^ t^ 1 Jul ^ji 

Johann Heinrich ^^^Jl" huj ^^Ia ^Lajj ^Sit j^Llll JjIj^ J c5^r^^ 
LaJ jjl^j JLc ^j^LLJI ^j-s ,7u> ^111 Pestaiozzi 



4 I ml mi jjj-t 4xaLiJI ^^L>lgju miL I^^j^j ^jLj c^Ni 1^11 a cm £)l ^ » \\ \ 4^1 

pLij-iiJIj £j\ s <ALijJt t]^-jl^5 p I •»**! I J r>U o^s3 lift ill I jj) <^>H ^-ujj^ 

.£lAl£l JjjJ JjLLaJI J^xflj <j t ( j tVwn *jl u-il^J t£>^? O^J i^JJI Ig-c^ j ifiUjiaJI 
^jL miH jl£ j tjaixJI J ^jfl^ll JjC Jilll mil CU-U j^l HLqIaI <JjIi ixujjil Cut^J 

.Vnl <^ j£ ^11 1 ^l£|i pjUHI 0 Aj5\ll dl j ((.^^Ua jLl 

H V» « H ^ P 

4^ajjJ-o j CwuJI 4j^uIj jJI ol^J mJLi L^-JjL5l LoJjl£-» IJJU 1 A \i ^jl" m^jj JLsj 

p c. 

".(.ix^jUJI 4kln.ll Jn'n, ^ill fjbOll J-t 4j,n^ All 

6JJLJ IjpL=^ ^yQ j ^Jj^JIj iin ^ 4^l£- jil ^jJI — 4 ilAjJI jj-i^JL jrv^j jll g nnl 

ijjiiJI ijj^lJL dlt j 4 ,h0\ JjuL pjl^Minl 0^ ^ Lo-oj 

iPj-iAJI ic^vo ^) n fl \ \ 4_p Aj^j^q (J^^L Jjl W\ tnl I mi (Jl j-Lfl ,<Lus»LkJI 4 u mill 

Gedankenexperiment <fL^lJI ij^ioJI ^UjHI ^ ^^ill IIa ^>ml 

jjxLilliJIj p^LLJI JLa£. ia^Lujj acLu^il ^jLujj 4^j_=kJlil US U j J^aJI 
O^l ^> 4^1^ 4fc^A.o Jl 4iLi>)|L < d*\^\~ ^L^£l Jlc <_a^J£ ^pJI jLjl^I i^U3 

Jost Winteler 

^1 Rosa Ijjj ^jjj .iajjjil J i^U^JI iiUlj ^jUI ^jII ULui ^ill 



Anna LJ ^ t£>^l 4i_>J g-jjrG/.. U£ J" .v.& 4$jjua Jjl Marie l^y^l 
Paul J^j 1 o^jj! gjjljuujj pLS^usI ^> ^sl <Michele Besso j^** t>° 



4^J J*\ ml H 4_C.J>jJl ftl^j 4*\ \ ml fii-v ^j_>1"> ti\\ il ill j 1 n i \ LUlj^-J j IV> fcj Cj '"J 1 <— >*^!l 

(J 4.i <nU <n1l <UllLoj 4-t^LLl J£.Lju jij i^Lc 4ja^j 4_usj_L!1 4x.J>jJI fcLaJj 4_ijLL^I 



jiljai 6^%ul 43d£.Lxj dii Jjj-w j 4 mflj Jljp ^ jl£ 4j1 ^qj iiSbl ^25>1 j ^LoJL 



** p p * p 

4_i£J» t pl mil S^Li J LLrJ j^Ijj *« £ ui5 jL^t ^ <*K ^\ ULrJ <4jLcaJI 

& ^ p 

p J 



^ « ^ 

^ p 

Ui^j — Hans Byland ^^LL j^L* — 4^uljj p^Uj j^I jjlj La^ij 

^ p & 

4 mioj LSilj jryaJJ 

LfljLjA J-qj^j 4_5_U ^jjJ Jf^*' — uS*~y ^ J>^' Lcuj — j-ij^jJI ^1_5L^!L dllAj 

t^l^J^lj^JI l^^^ nJjJI ^jGolJI 4 jm> I 4_LflLlll SjH^illl Jya olflj pJ -6 j^u 

JLC. 4 n tin^ll 6jJ»-LluJ1 4-oLllu_i^!Ij 4 4juc JusLaIj ^j-a J*^ fl^i 5^uj*JI 4"\ \ ts\^ n\ dui^^ 

«.4liaJL^o JjC Jl II ^ jul! ^Vihftll 4 G fl m 

4x. j*^LJI 4jjji^uj OjI^j tiM-vLia Lij)<nko'\ |JLslJI g-jj 4^1j jiLi » ^L^l (jAjlj 

4jl al'il Jya nil 4 a iai ^xj < N 0 ^Lc 4-JI4J j 1" \ \ i (5jLo ij ^LLAajI ^ij 

p 



,^j-o S^f.t>r. 4A-oLUI (3 ill I Jul CajI^J « 4_ujjj (3 j Iqj aj J^xLLj 

» : J^j CjJj t<Lol J| 4 *■> in II (jjjlj 4 Ti j (^^Loj iJ-*!"* ni 1 il J-"Jjl 

pi i^fll L_flL> 3 4j^vul jj-ilj-oujl Jji^ LoAaC <JLl]1 ^jl <ti\\ I JjjH»l m> (jj 

:4j ^JjjJCq ■ — UA^ Jj( <_£jUL <£_»JjJI d IUr_ 

( _ rd il a J ^,111*?. ^Ul 433UJI SiJjl c&JU, L "L^ I^S, 



<jLlLiS J\ io^juu Ifljlc CuLnilj 4( jLLJLiJI jl^jryLuaJI dlli* <_^_> 

^^Jl Jl C^^JI j^JLu=JI L $\ oil .^^JLt^JI 

4jjJJ <_£j-II jaJ^I J^O j&\ >_i^ II I (J tUj 6jl * f nil C ]^J t^jl M fVjlj 

... ^jl M Mi*jl 

jrol U-v Ijiu I (pi*;* J-la tdLfljJtJ ^ I_£jI £--a iljr^ I ^qI d5j 



2^ 



4jjJ ^jlj pi \r> >S II 3 SAC i tun Jl ^l"\^,^ 4jl J^ifc-jJI jh»^-^J j mil Cj^LclLo 

(JIjhJ ^ j^uljjjl aL»JI > Qi^iTlO (jj t4 \ nM^itJI 4JlUL 43ijJU3 J «5JjLa CjljJtJ)) 

mil O I ^ » j ((pLjoj^JIj 4 \ m^^^flJI 4-iJJI 4 j ioj) 1^1^ H (j^JjjjJI 4jjual^-Q» 1 UlLL^o 

5jl (j mi jITmS Cwnjj 4J J-ojjI Loj\f. ^Lftlxi 6 jJlj (jl^ .((4_ajL5 4j ta\ ^fljl 4JtUI ^ya 



((SoLoxllI jjxj Ja» :<dLmi t^lHI ^jLoill wijlx. ((^-aL-cu ^ ^jJI 4^cLLilj 

^a^kj i. fl ^ i Sj-XJ ^aJI 4-0lj-uJLa1 I vljl \t<~\\ Mill dUj Jj-<a 4 t i ^ ^ n i CjjI^)) <4 fl i S^JI 4_iL=wljJI 

65 «.^LiJLU 4jyuai. n.ll l^3l^J U^I J\ 1 oil dljJ^IJ aji,,^ ^jLk jflkni 

p (■ * . .. .. 

^» 4j1 — Ojjl ^ilt J-£ pLI^ 2^jSll J-t dlJj jjISj — 4^U^| 4\whW J^LL^I 
Jjlj ^^^jj J ixili^l i_jiLJ jkOal]) Jill O J^fl-a ujj u<^JJJ ifljLkJ m 

^ ^Lixfl — 4-jJj)(3 jll 4UjC U J ^AjLjiJI 4-u-ajG Jjxj ^ jjl J_c 4^j^ CjJi1£ 

p 

Ly L s 5^J m Uli JJj J-QJ (((^J^J 

iL^ij-ud ^ t-iiaJ ixijjfl 4-uiu 4Jbj ^ J ^"j J J) Q J ^ ol" CjI j JU ..\S4 



<jCLuj Jl AsJj <ya uU. jjJI jLtij (jlSj (-(jl j nul l (jJo £-1 j (jj lluuj l J-C ^jjJl 



an 

I jl 4j girt mj 4 j ^ fl niltj 4jjJjj^JaJI qL>1 ^~\rTjl ^y* 4 I aJ gj (^JjJ (j^l 4jjblj 
4jJjo IjLuiJ ^^^jlj Jj^ir, jjix-j l^kllo Jjuoj pLjjiJI <Jj *4_JLc 4^ j J Jx. cilj 

p 

t 43Lil a^ol g^QA J ^ j-JI UJ ixojkl pj^=JI olj-Li <±j^ ij ^LL\ <gJLLq 



tLf lftJI \q<*«\ J^UI ^-ij-uii £l5 3L>UJLqI (J ris ^ \j J^JI ^liJUw Ijt 



6j_o ^Mi)U i^^JI JUJl] ^luVJ 4^ ^ Cxl* j-xj NAM ( Swo j 

P 

71 J^L*i |i (j V\ I Sj-o JUL 

)) IJJLJ La_j_fi JfrjJ ir^i i um^j <1 ^jj) fl** 1 nn 

iiLo-sJI ixjojjJI SUaJI J * y"\ pL^IiI <J ^iiLL Jjj Sjifl J-a^l *Ji J luSxQ n 



cr^ 1 ^4** 



j^il fl*JI ^JUa 

c.u.UJij i^u <> lib. jst <^ '^ A<n J^ 1 uej^/^j^i 

Eidgcnossische li^ j ^jJuj Loalt N *\ \ N J ^^lill j$jJJ L^JI J.rmn 
(jl j^c. * (Eidgcnossische Technische Hochschule Jl Polytechnische Schule 

jlj£.L ,_^LkJI ^ Mifl.1l <3 tiff It> tjuua IjjJja. LliUa j^iiC /ya I Jj^-Ij J^jI*^ <m m1 



U — 1 \\\ j j Ludwig Boltzmann ^U^iJ^j guxij^j J^J^a j Hendrik Lorentz 
cjLjJ^j (Jl ^ i 4mI1 (J j^^ll *-o Loao^I ULjj LLdLjjI ^ LaLu l i^^iu jj-j 

J CjU^jJ 1-0 J_c J^ua^j ^AiJI ^jJI J £*Ji\ <G\j±cu J^LLj ,6^^ 

(a r> 3 Ufl 4 CjL^jJ (J-C- Jjua^j <4_sjJ=illl ^LiJ-LflJI sIjlj^-Lo 

ix^L^JI gjbUll j5SL 1=^ ^ pL^aAU ix^Lu^l ^jULL iiuAJLJI ii >*!! J *_JU-£ 

2 I" 2 - 

v_ijL*J1 ^1 %\\ ml JjI^j Lq^vIc 4 jiix. Jjlj 4 B ifl ~t II 6JJk ^jLxjIujI d j U mi 

j-Ll » ^Ix. 4J Jj-gj JJ j <gl Sj-o cjIj aJl^j oLi^Lj 

(J 4_^_jLLo d 5 s j U > 4_D_ojI ^^>£-l 4jLa 4jL^Jk J_x_iij L y^- LiaJLa. LfijJ I (3 *1 a 

c t c- c- 

4^1 i^jjJ 4j La sua 

JU j5j .S^Uil ^ Jl o^lUI IjrC^ ^ jjiIj % ^Lj^iU ii^jlUI oL^Lu^l Jx 



tHelmholtz jll^alufc jaj &\ * : JJ j ^IwVn^ ^j^Lxi\ j_=J 

olil miVn^LI ^1 jjb ol j^U^a j v _^j)^^ II 4^j Jlc lilt L° 

^ Ipjj ^Ul James Clerk Maxwell d^L£ Jj^-u^U 0 noj^l j^jhill ij^LJl 

J «.Lisl-A^| Li^ii^l f^\"\ J (jl^j tJj^-tuSLo 4_> j_1sljJ Li^£. 

(^jj J 4 Ul mil Jlc ^_y^\ jrlc^Ll 6 jl JJuLluI :4_ul^_oJI l3 3^*^ 4 1 i^LLq 4 w n Q "1 CjI a m l 

.Herr Professor kjLLu^I a. /^Q ^jj Herr Weber 

iol^-to j-iAj Jxfl ij^llll i^ujjil (J 4jlr. UjL* ^jJI ^ U 1 1 I ^LiLo^Q 

^il t pl£jJI j ^^i^i t^l"> «VmI L lILw ^ n^i <iii^ j-oi JLSj 

^' . o 1 1 1 i t\\ 



i^Lj^l ^jUlll jjsl* ^-ii i^jLLaJi ^jLlUI ^ jyw.o jjl^ Jean Per net 
^jll^ J^c pLUj tj^ill ol j^U^ j^A^j Lo IjjIj J^jLj uiIaI Jl Lo j^w Jj^ 



p 4 p p 

:Carl Seelig gjlw.. Jjl£ ^_J.I ^Gj^ <_ul£j <^^u=> Jj^ej t 4'nio ij^JLl ^UaIjG 

PC- P P 

* f 

p 

SjLxJtJI Jl ^jLajJJ jUj^Ij ^jJlcjJI 6Joj «4jlILj CjLI j^Jtj JaJLAJ Ijl fl*ll 

p p _ 

i_iS^lll J-C. aj^-lj i^fcjjuujl (jfi. J5j "i! SaL «LIj£JI ^ya £>»JI <J-Lqj <^jjjl SiaUiJ 

P P 

p p p 

c^ J ^4e j^j ^Hermann Minkowski ^ m^Lo 

p p - 

p p 



^j^j <Marcel Grossmann ^Lo-luj^ Jj^u jLa pUa^I Caj o-° 6^ 



:1 **\r> <r\ m^ajja. 4^a^J ^1*1 nM J JLfi JAJ Lcs_l£ ^ j^L*J*I j j i r^i *v <JlC Llla^a t 

jtf * c . P 

p (3 <n i L-^a-iu^a t ((I a the ^Loll <^-o ^^aj <J Ij-A (jj ULilj I 7*w<^\ L-i^*u » :4jjJ|jJ 

JjSlI J JlC Jj) II (3 tl\\ \\ j£.Lu4J I 0 \\ &P J) /* H 6 Jul) j lfl -»*V <J Jjl_> La_li 

^yjJI 4 \ L^J I qLI mi^ II (3 dlJj 6J£-Lu4J j»i < ^ j%uJ^a_tuJ I CjIpIjJ <_iVC 

13 .4^al_C 4jjl=J Jl 4_u=)UJI <Lj m \|l J^j^-|| l^wLl^-l 



f. p p p p 

i_jjJol Caj^)) I^jjl" iVi il J^-£-^$ t^-AJjufl-AJ CiLij H J~»»l 6 j 12 \ i in i j ^l*i iVi \1 1^5 

6^ o^^J ^LL-i)ll j Gustav Kirchhoff ^ ^llxu^ :al ^^Jl p^Ja ^ 
He in rich ^ji&j ii^Jj^Al K^oL^JI j Hermann von Helmoltz jiJj^La 
.4_£L^!I K/sKJI j Boltz mann ^Lq^jJjj^ <4 ii >n Jatla o ^5^0^ ^ <3 Hertz 



introduction to Maxwell's Theory of Electricity oUIaj 'jfi-d-^ 1 

litis: N AM 

^iaUIL jJ^j^ Ji^i ^jLi^ jjl Jl Gerald Holton o^jJ^a ^^-^ f^J^ £->l* jL^'j 

» (^^4^° i^ua J dSULilJL Ijlu «4^ >> aJlil O^L^^olJ 4_ij^£JI K.wLIajJU 

Mr 

^^kLlAilj d^L5 ,AJI _a 4^^JI SjSUI 



io^bLaJI Henri Poincare 4jjI£j[jj <^>i$J 4x.l cJj j Lcul ^jLiAiJ 1^3 
\A<W ^u, j ^Lill ^|-> ,t,\fi SjouIjjJI Si-JI ijl^j J^j .i^UJI 



a^ll J^j ^LJI o^j^j jj^' JjA^L* iijUl iijjJL jauij Jj^-t Sjj^j L^L 

4j|)) litU LfpjLw LflViLalai tJ^jJI u-fljLxJI IIa jL^ ^^1*11 cJLlu Jjlj La^jij 

C^Jil pLakjJ ^Jl^SLj .Oj^JI j ^KJI ^UUL ^L^il c^l^ L 

c^l^j <i o ' *e 11 :> Slli Suzanne Markwalder j JUi jL <j\jj^ c^i^ 

^ f. f. 



*U ^iJI jj^j ^ 

«.ly\fi£ Jjlo^I ^Li £j\ .1*1^. ^g.^i^ gj 4^1 

({.4-ftJaLaJt ^ J^^lli J-^ iftjLiJI <GjjiJ)) Cjj^JjjIu Lu^ul L^JUa mnl ^jlfl 

<jA % \ j<i^ tj ^-LjjJ^j ^jj^jk-Sll ^5ju«u^JLI ^-flJ^jo ■ \ 5*1 \ > (jl^ S^o CjI j 6*bLo ^jLulLoj! 
<6/u£ icl^J» (j^uA JJ-ijQ ^-tslj c((4_IL^jloJ1 <jjo f-^^L » JjjLi (.m » :4 1 r> W II 

P * ft ft 

ft ft c- 

v-i^ j^jI Jljl :jJU^jLo o'j^ J^J 'tJ.fc?J OljIjJI ^S^i 

<> jU^LJ j^iJI t LJI J ^ .5LI.UI 



jjiLlilllj ^ j I J^*. jy\ 1 ^ j-JJ P I j J J lj ( 4jJjA1J ^.I^La-lj *ii>QjJJIj <ij\ mull ^A^-JAJ^ 

jLLjJI dJLo jJllii o-^u^ ti^Ul^^l iJljjJI J 4_uijj ^j^iJI 4ohw > 

4 iJ ^ii\ l^JI ^ Jj .jjl J Je^ 1 v^b 

^I^'TujI ol^j j Society for Ethical Culture iiS^Li^l iiLiUI i^o^ 

ft ft ^ ft ft 

fe*0 Friedrich Adler jjjl jjji Jl LaJ ^1" mnl lJ jjG 

ft 

<j4 r » "u jl ^Sj 4 J l^j^? O^j ^jLu^HI ^Ij^-ii^ll L$ i=I^Laj Jl <-jJ^JI 

^IEj j;l jJj! JjL^-j iLujLoj^. ^ajj^Ij Cj^ 4aiJ ^j^ 0 ^d-^ 3 ^ I ^jft 

19 .4_olVJI CjLu-u>jII CjLcLaI^I J llSj ^Aflj ^111 ^>J1 

ft ft ^ 

d %-A clul^j (j^LxuJ LoJU£, 4nifl% LjLj^Ij 4 nu'^Lo ^jujj jl <jI Lfl^jjruo ^jlS jiLfi 
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^1 » lieu ou ^ 

Jfe ^Ji S ^Wll 5JLLI ^LSU^Il Ittjj&i ^JLL^ 2&l$JI 43L^ c^l^ 

J-clC J1 4<^>La- CjI^ j^ju — (jjl^ mi nl t^j LflJl ^ n — ^ n mm 

:JjuaJL > Jill <ujlj 



M 

J^. "ill CixJ bis .^^ILI jjJj ^1 "ill j ^jWim l "51 — ^JL» Ja.j 
er^l ^ ^1 o^LJ* i> ^Li^ 0 cA^^ iLual^o J^c 

j I 4_r!xQ ^Lj ^ i i o j I n Mil i4-x-L<al^lII ^jljji J 4 ^ >Ti Lo U^Ij 

itLxU — P^lJl ^ ijiSSilj — ^Jl ilj^l J jlVhfl ^jL 415^ jnw,n J 

MM M 

t 4^ mill ^Uxu'iU J*bLu j-j ^JL J-iaj^j JIj>j ^1 jl^ ifi-uJI ^^ii ..jjl J L^jl^ ^L5I 

M 

p 

>J.I ijliJI 

**M^* ^ ** * frM*# * " 



:4J Ci r^^g <li^i _/Jdj ^jLo cjjIS tL^jLjJ ^^L) 4jL> ^j >1" uu »1 Laj^c^ 

Llu ^^Ijl ^1*3 Jl < i LJ ^JL^ lI cJlji-jJ cijOl L LflAAC lyC »» viljS^uil)) 

Jl ^J^uaj Jjlj <GLli^ <> J^lj ^ ^nLlJI j <Li£J 

\ i :iljL5 Cj Jj^ tJjLtujJ) JjLu Uls^JlJ (jl £ j^JbI ^.liJI Jjjpj J(]u 

« . Qj J I Lq,.\\c. 

^l^Af JJ-^" ur^^ej 'OjJt ^^fj 

Cf* Lki*. Oj^-^ » :t r^J < th 1 ^' 4e-^ljJl ^J^i Jjl Ji ^1 



"J ^jia. i /il l JLj j Lg-«Jj (jiaj ioLaj <£jl ij^ 3 "^' Cy 



(^jLo CjLIU^Q *iij^iJI ii^llJI Li^j)!^^ <ji*Sll ^ LclAJ^I LqLu ^ ilia a 

r 

<jl^iWdl ^oju > ^ oilS LuaL* ,£jUJI |x^JI i^jj JJ 
1^53 ^ i^l^l j dc£J SdJj^ ^ujl .pI^JI > ^Sl till roLLkiJI aJ j 
U jii! ^ : v LLi. J cJlij u((dJj ^ ^^i^J) <LoliL ^ ^LLi. 

^ p % ^ -ftp 



Mileva Marie , &L> ,U I CuLla 



4x,jo^^t OQ^."Jlj 28 < iljj iJljjl iajyvo <1jXq <Novi Sad 



Classical Gymnasium 4Uujj^ — jj^HJ if>>^ i^jj^ UJIj j^il 

cjU^jjJI J^cl J^c l^Jj "^~\3 iiijjjll jjljj <l^lj);5.^ — in Zagreb 



Jl, *1£jJI 

«.4 nj oj 

U^l jyL ^LojJI ^ ^Oj^-V ^aIL J/i\ ilaJI J^U. Ll^nU J jx. Lo 

30 . |- ^ • t 

L^JUljl ^ 2^^' 4_*_ubu Jjlj 4^ Ti< ^Ul t ^j|"),Vnl J| ^LJI JjSlI L^jLL^j 

jta*s 6**i 1L J i> mi Ij L^jI i^.jLo 4_i jlLs jJlljLfl t5jLo ^jn^r. Jxj ^j^^II du 

ci5j Jjj^. 4 i iln o LjIj tjiil ^gAj \ tr\ \ La La La cLJ| ^"^1 ^1 ^iin <j^l 



jx — g- J IIcLu-c Ca^JI dJj j jl^ ^Dl — Philipp Lcnard jjLlJ 



^1*1 IMJ \ \ 



p p 

JSl/Jt Oj^lLI JlJ jjLlJ ^flj^i tiij^o iijLLo dJj Jl iiL-^L dll* c^Kj 

P ^ p 

lift J <*LAAJI l^l^i dljjl jAkUj 4j1 jlj tiijl^j^LlI SjLsloJI 

n ^ Mill)) jr^JLjJI Jj^> ^LLuiljl i_3Jj^J 1 Q t Q ^.W^ Llifc • ^ ^ \j rr 1 ^ojjl J)^ W f 1 

fit. 

tlL! 4 ol ml ^1 ^^ajrlill 'lT^ ^ M 1 1 ( jAjlj ^1 \ L^cl)) iL^jl ^ 

Lq^o ^uiiJI LoSIjlU (jj^-i u-fl^-uuj tLo Lo^-i J^J^j Jjl JJ <l dlic jil 

^ v^^e lt^ 1 ij^JI — ^tlii ^Li Jj^jI L> uit J-c — j-iiJl O^j «! JUj 
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tiilaUJt Jjtj^^l ^ at J-q t a^JIj ijLtjJI ^y* faolll gfjll lifc OJ ^ 

«djl^5 J-t ^ jA3 dLjl j^LLo LjI» (5jl * Mill ijLt j (jtSj «Sj > 5j»JI 



I* 

61 »"vj-ll 4 K n i L I CxjI^j < Jjl o mj^Jfc. (Jj-cujLqj jjjIs I fl AjSh \ (jl^ ^3J 1 Cjlj^=sL^-il J^J j>b 

mm 

LgJ JL5j ijjl_^-il ^jjuuAJI (3 (( 4 I y n ^ 1 1 4_oj jjajl l^Ii^C. » 6jl *~\ nil J^o /^Laaj ^jJ Lfljl 

p. p. 

/jl^ jrLjiuj 4 i^Ys 1 1 jLlLi Lal^S t nj^ ju,.\'iC 1 -\ i i^l i( ^j[Unl^\ 4-> ^ Lfl \ 

J_fl3 (jl ^jS-o-J (J-*l"> <m*\ J J!La Lj I .\ -v^ I fi WitJ *i=^j ^ pli, \ <jt^ 

* ■* * mm ' ***** 

Lo Sl^ol glj^L lil ^-fljUl ^>J» :4^"^J sJ\ 4J Jl5j c^l^^l oLq^x. l^k 

iiiiil dJU i^^Jl 

jjj>e ^e-^ i>° '''^^ ^-t^j cil^ ^1 pI^^JI 

(j^-^-Jj LjI^ t^yj-CLi jLq Jl 6 J mi ^ 1 n\\ \ \ t_jl. L-k-t I 1,1 > in *_fl^JLJ (j I (Jfl Mill J^jQ 

c^j La n J^C I ^ \ r> ."i^ u ^j^LAjs LjI^j t4jjl^z*.^JI CjI 1 1 ln*i 1 1 i J~C Sj^aJI p^I> 

* " P ^ ^ * * t- 

I , u p o oj LLo *^ :^l*» in \ \l L^-JI >— ajBj .loci lu ^JLi-oj^ I ia t4j I iA il 

«.JJj jrAX J[ <^jL*ill 1*1 Kl j tULa 6j(g fill I \ > nn%l jij ^ ji^SlI ^uiu <j 4 |Q-S H ^Ijj^JI 

jju^ <(.««JJj Jj.)) 4_toL=».j i(JJj j^x. Jl t^3l lajcu i.i i Ul •j-q)) :4j^iL j^»l UUai- 
jjjSLlu :l ^ i r> I ^ U o % (jl _ i ^ j ^pJI pLyi^l tjj-i i^-uL-Ltil 4jljucu I q\c e-jLc. ^jl 

A * o 6j ^ 5 1 1 ^ \ i I j 1 1 Q *t Lc I j tl (j Lsl JjI ^ /iiLluj 4 (^J^^ 6^0 ^-dJi) ^ Mf\ 
«!ijL^j *J Lo Jl <l ^ t o ^>j^jIj tl t o j-uujIj *Lg-*-o <*l-fc i^lj <1 (] * ^ ^Ijlj il ^ 



T 

p p , p » % 

Jljl ^)) O^j limit j I ^""s jij ijljia^l ijlji. (J Lo^i JiAi^Li ^L^LlL Ul^j 

j£ La£ gljJ-' ^jifllaj i^j^Lj LaJ^oj 4-ubjL*JI JjljJilL I I a ilojlj La£ iSi-J 



^ » :Sj-g olj L^-iJ| i^r^j A (j lor J-=»»1 Jj-o cii j J£ (jiiljjLo iVnl i_j_^J 

p p p ^ p 

^Jj — jJ^!LloI lJj^II Sj^qJJ JoJj ^ U Cjlj»fl Lodlo) : l jIuljjLq Jl ^ >l t^^* ^3 j^>Li ou J 

P P t p p p p p 

g^ol uil j^il *L£jI$^ J[ o' OJ J 6 J^' LT^' j^-" 3 ' <j' — w i t l ^ Jljl 

* P 5* P * P 

((.LuojI ^^LJ J5lj UjU aj^-Ij dLsL-Q JajlJL 
— oLLL^JI ±J J LIS jij t 4j. fl Jtll 4U,Vfr) J-c j^hjl j-o .Si^UJI ih.vftl 
4aj>$£JI ll^llijJI ^jj J£ l£lH5l jbjl» <4^=>LLJ| 4ju.ull j> 

U <nj j j) J} (^Ji 4_uj^iJI qLjjJ^ij (3 « g I l^t i/^/ft ^1 1^ "mil ^| . la <n.tl 4 5 i j U t 

a? P P 

.^Jllii ^jU Iflf-uTi C^l^ ^Hl 4 Uw nJl i^Jl iXLi Jl ^Sllj cr^JI ^ ^IS 

4_^l jv^aJI Lc^j (^jJI 4iLJJI Jl fiijliuil u i oaj JJIj (jiuJjLo jij 

1 0 n a Uj (jXujjLL 4(_^jLo ( jiij-xj O jjl 3 4»ujjAaj ^ " 1" ^fL! 4^Qjfl m J^wLj 

p ^ ^ p 

^^51 CJpLa. fi)J£.j c-ia^ 4Vs I ^iijLuJI 4lijiu3 ^Lj jJa Hflj ^ Aflj /^J 4il 

^Sll ^1 ^I'wVnl JUS .dli ^cuG Lujj .il^LakJI ^ Jl L^lc Jlill Jl 

p p p 1 % p p 

p p p 

p p 

p p p 

p ^ p 

tUtliberg ^^olijl Ja^ J-L^u jjj> LLg 4Ua\ m Jjl» :Ji_5i tSjj^lo La^li^JLc 



x _ f liJI £jjjJ> J&x* 



t p 



(<» jjjj O Ifl I CyJ^JUflU 4 1 OJ UQlla QJiJ^S II 4->J tali I ^ IJ-IJ ^fijUU clLlj JJLJ^)) 

(^yjj^.) « JjjLajj)) — > a^c jj cjjI^j t «4 \5 nJI S joLiaII ^Lli)) LAjIj ( Jjj j) Jj* m< \9^ 

1* ft* ** 

p w p p ^ p 

{ fl in** I c\ \$ Jj^j ilL-u^j ^jxo-AjLo j^ol *4j a mjJI jrLC dll «CjjU 

:J*l£JL> 



P P 



ULi 4 6jryLua iLa dLil ^1 a^J^Llu! jja^ cl>^ j <fru£ cL^J ^Ij^ 
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(^IjJI Jjl^j i^flH jUalj^L ^^xoJl ol^-jl gjo^uij j^Lij ^pJI 

J O^l^ jJ a^j^l J — i^aUJI 4nnnll ^ j — ^ LtuJ ' 



i^ljja. JJ c ^Ls_Aj jk.ii JlC J^jjG v^ijl^ 4j jii (jl ^ j 4j » mill 4il ,mYs! 

SjJ^Sil Sjljj=kJl jjLfi-H ^yjLiiJ (_^jl^>^ £^^3-° <'>L> » ^^v-k Jj's. oj <^l)j 

41 i 

« ♦ i <n A j a 

Albert oiK J a Oj^Jl ^Lij^-o^l p j u (j-oj jj-i-a^il IjJfc J-C 4 J mo ujjLsJj 

JJj ^1 ^Jl nu<il ^jua ^1 ji^e f4i -Edward Morley Jj>* Michelson 

f PC 

^Li_\^j 5 ^ic WiJhelm Wien c^i ( J^Li 

4^l$I^> ^jl 4jlo i, j \)r\£ t^^-L^^il IjJfc ^jC- ^jJo-JI 4 ^j^fl jlXuj^Li i mnl |J-ujjI 

i>Ulj J-c- JJj JUa L^Li-J j 4«JL^Jl j 4-iaJliLa <J JUa ULLA, culj 

42 I 

4j ^jJI j-qS!I .pL^^JI Ja^^ j-c L^jjij Sjl^JI J^^3 J_c iitLLil 

JLiLI ijU^ jjju J-c 6 sy^j ^-j- ua oUuIa^ i^o^L <d^> ijlS^ j ^jlL 



V\ £j^J 

P 

P ^ P ^ 

^ P P 

P 

^ 1 ml Oil c£^^ Q ^ i^J I ^ I La 1 H uAJ C)^ 1 } ^ Ll^jI 

J^L^ ill j jKlilll ^l^UI ^U^^l CiJI^I o' ^ f 1 ^ J 1 ^ ^' nu 

Labile i /jLoJpJ^j ^uiJ 1^ > flj) n 1 1 i— aLLuj L^JLg^ t4 i o I »JI ■ II <^J^ * * 




5 * 



1 z. 



Julia Koch £ j£ 

. J I H Jj_JL-U=J <Li j£- (3 A * H J UULL&.I 

Cjjr^J^ ilj-L-tLU ^j^J 5 J I Willi 4"l Q Mlj Mi'l 1 1 (Jjj t J \ fl H Jjjo \^iJL&\ Lo Jj r.^ 

p c P 

<J iijjjtil tjtinjL 1 ftal^aj 4l5^JLc Lo^oi (jiiSLu J^£ jj^J ^aJ L^-iL LLq 4jJ1 

<3 j-fl <jl 4AjQ O 1 1 4 LgJJjj ^jJI t^jfljll t (f^jJ^ J mo U) i 5 j^^ll 

Lo_ii JL5 LoS «4jLaJ ill mo >)) <jl ^j_»Lijiiij| 4_3t-xaJa ^j-o (J^-> dl «J .<GjJlj 

Mr 

p 

2* Li <LijqIjjJI J 1 ipi Q*ill 1 \f. ^I^j JjLj ^jIlxj jLo mo { J^C 

f p p e m p 

((S^l jJj^J 

p p 

P p P P p 

* p 

p p e 

Sxuu Ojiil : c jiu_jjLL Jli j ifiLiU*. A-LUj ^ 5 o j 1 m'nl jjj pL*. dJj jlc 

p P 

•^-flj^j ^LxJcJI J^LxJ Laaaj ^ idljl mil <d Jli-La^!l^ t^^llll ja^JI ^J^j-iAJI^ 

p p ^ p p 

P ^ P P- fc ^ 

^jl J-^o^o jlil c£>=^ Sj^a Jl J tli^Jj Jj^> tllilo L^h) 

P ^ e 

<« u Jfl'liJ wjl ^IB ^Ijlll J j J^ 1 ^ J'jf ^ (5^JI ^1^ mimI jJlj (J^-^J 



S.SLaJI 

j^Iu / \ ^ ^jn^-I Sj^o ^r^j cKiiLJI LijJLlj ^1 J^z^jqj I cLl \^ i u-flj^ 

t^j^e 0^ tj^j^ 6^ ^e^b ^Lu^l jjd\ (J 

.4_u«JlI Ci ujlJ 1 (j 1 4a^j 4 C fl"i o L^Jilj 

A+Ji f£ djjl Lii ^1), :L^JI ,U^^ ^l^ Lo^ ( (4_^U=JI Sj^UlI SlliJI» 

ji j-^lc yvc i ; nfl lj> JaIjLli jSlI (jAjflj ^ 0 UIjJI pJ^J' <jl j^i- t 4 Q ULaJlj j \ fill 

p t c- c- 

«.5jJLlj llLII Ljlj 4 J-ol^ JI^1=j t*ll ^il 

7 / P M Ml 

t^^OLflJ j 4-ftjJl J-flil cLjJ^)) I^XA^i ijjj^jjl ^ ilL* (J JJ^ J c-flJji ^ jrA uU 4 niO'l 
4j| «.SL-^ ^^jL^. jri-u^J ^ illjjjj ji .^ w t ^1 i iSLuaJLj ^1^^ ai*jlj i JuoJO ^LLaj rn^lj 

^juLuuj Jl» 'uH^ ure^ 11 ^ 6Jul) 5 jj < <n£ L^J ^1 JjL=w 



A Jill I 

ilL* J» / (jnU i.if.l j 4ltLc j^o <gSjjlxs pL^I LgJ ^r^j .ioLJI LjjpIjj ^ * <<u 



JUJI 

C- f- *» y v C- ft 

^a.^ol ^Jl5 Jl-c ^Li-ll p tt\\ (^\ a i fu j-c ^La^ Lla 

^5 1 ^jUj ml L> -\^» S ^mj^II 4^ j-Cu Jlj^l JlC ^JI=ljj tlLiO^ LaLiol ^lll pLjj^*S II J-J jjj 
ij-^jl k_fi^LU)> :^l*> luj )l jJLfl 4 4-j J 0 1 1 4jJ^^. I ^yz pI (pVjl JJLj I wn \*\ \ h J I 6jJ^ 

oiml 5JLo iajl J^J SAjIu Jlfij ^l^j tljL iLl ^li jii 4ltLc ^ ^li 

^Lj-uo)) i „ fl V\\ ^Jj t«i-»Jlil dJijL^o CjJ<Aj3 JlJLj UaLcu ^ fl h ^ ^ ni 



.Ludwig Uhland -Li^jl 



VV ^ULiUJI 



ajJIj ^ I Lili " Iaj AJSj t^iiuaSlI 4llajLj jJjlJ^I jji 4jJ 5 J nn fcjJIj ^J)il 

4 fl ^ In j ^jj Ajj tjAfl^ ^ojjj I J q^JjuaJJ 4 k K LLj jA. JL*. 4_»i J^t ^jli Aii 

. J I Stc^ Aj Aa^ LaJLj^ k *v "0 4_»l Ajjj t A3 

JLc I mA>fl a £y±J^\ J^t Jjjl^ mnl ^t-U^ *^ * * ^.Lc jljiJI llfc jAjI 4j>l jjj 

(* ^ c- c ^ 

Lifc-L^-j ^jfl -^^ m ^jt^ 4jI jAxj ^Lfl t 4^oC^ 4ujI ^_ya 4^j^ lC ^>a^I Leo Av^ ^ g \ m ^jl^ 

^^pJl ^a£-Luall cJJj Jjjll uujl Oj^JI SL^. J 4 mi^aII SAjJjlJI c-Li qi^H <>j J-o 
j_ajj 4jUiL^JLj ^j-uj Acs 4a^l^ j jAxiA ^ 4_il c^jxujAiJLj 4Q \1^>j J>-C Jj) >^>^ 11 (J 

4_Luj Axj CjIj^j <fi ^j^I^ t N \ * * ^Lc ^ ^ \fl 1 1 J ^ x 1 1 4^.^x_i plj^J <h 

tu 4 m 5 f , J^c Lllj c-LjjjtiJI L^-ii . 1 1 S \ ^jJI 4 \ Loll ^j-Aj tSj^jill a ^> j 



U <> 4^^ ^AxJ i^xli ^wLUI ^ J 
I ; ^"^0 J ^a!I jJ 41 jLjj JLLL La J 43 ^ul ULAfl ^1 4aLjl!I 

jlSjtil ^ya ^l^J t^^iflll A^Jlil J jLxul AcLuia iLJij JwC J^_u^sJJ jIac^LI ^ j>) j JJ. 



I * A *< I i4l^Uj ULqj (jl^jAj Lili ^"'flU A4J ILj f-LjJjiJI ^jllxul jl ,t.^ 

^^JJ (_^AJI 4oj^j jLLcu^II J-c 4 flj l^j J^fc 4j jonaJ «4ujjAj£ ^J^4* 



Ujjjti vAdolf Hurwitz u> ii^ a yb .-iljjl cjL^LjJI jLl^I ^j^u j^i* ^Jj 

(jl jJjj 4_jLfc| ^Jb^ <(jin i Cj\j^\ ~* ^ ^ ta * ^ -_ i > • *» 4jl 4 l^^w e ^o-ujJj « . <Ull 

«.4jJI 

-J 4j1 vlLlj {j -0 J is** ft^l^ tlJLo LjJ^j^.^j^ Jo^ij ^JLaj t^JLxJI ^§ SLl^- Ji /nl I \ 

(J-k^liuJI . -^^p-Al ^ <_ » i 4_jL» 4 m q j p 1 3 .1 j /^q j-Sl j_E_fi 1 4 q \K j l^v 

oU^L^Jl iiL* J SS^Lill /y, c^^JI 3^ ^lIo ^J), jlHc^ll J\ o^is 

1 1 ((.iljLj 4 Q^v I^j J-C 4j jm% lajrtJuj — 4.^1 lfc J j) in^> II 
kfli ^.Ll 4j^Ij Jjlj Jiij t JjU I fl (j l^v n JjL^ Lo j JjIj 4 .nflu Lijlj ^LLJoajI Jjl^ 

Jjuo^Llu ^^jjl ^3 cLlI jl^l ^ ^^jjS I ^ jjlj ^ijjijj-& J j II 4JLojjJ ^o 

^IftJ) J (3 * 1L 4 ^ mfl ^| Ja^jJI ga^JI 2^-^^ l-U i^LajJijJI ^Jj «.4 QjkjJt 



p p 

C- 6 _ ^ 

<jjLSl ^fiijl j t^^aLk jJ_aua£ iijilXo l qM JAj ijjLoj ^.flDjiJI dlJj Jl^iu la I 

P P pp p 

J0?ir I ^IjI ^/lC- S^jl^C SLl^*- ^1 j^Li J-^Lc SLl^- <ii ill .4 Q \ * t/~\ 4 ""\>i 

p 

JI iflLub^lLj IjjJI Ui 4jjLJi. Loj ^((.Lajlj Ll_^ Lj£ L^J g-lj* III JU»*i U_fi^-LU lljl 



« p p £ p 

4jjjlA)I 4j uaUJI l^jljil JUJol p hi 1 u_fl^JLo £v>^ j_o ^ JjLa^l Jjt jl^ 

tjx^ jiu^j v^^^ *W — c^j^' ol^b caj ^ — ^pJl 

« ~ p p 

4JLoC.I ^ ]r\ r t Leu Leu 1 ^jj^Luu — JJt_i LoLoj 5J j >5 r> — 4 » ir^^iLi \ fl v of Lj Lq_j I 



^Lojll^j g_iijjJ JLa£.l l^ib ^LIAIjI jl!^ ♦ • ^Lc 1 fti»^> ij 4jjL*.l *IAjIj 

.JUa^ Iia ^jI^15 I4J ^ olljJe dJ^iw Jx cjIjUJI ^> ij^ki yjJ! 

^ % p pp 

p 

(3 Irfc/nll ^)J^jJ1 S^J^LLi j*ul£u Lo J-^J i^jL^i3 Cjl^j-^Ji 6. \(] fl ^Cjl^LiJI 3 cH 1 ^^ 

JI S^UJI JI is^L .cl JeSl\ jl .JSlj^JI 



4 I l^LflJI iiLujll £«0 1 \ ui < VC U-ojLiJJ J /ft U fa£ UjjJa LlxulAj < ) jLziJj 1 Q n 



jLc Jjj^aJI J^LaJj cfl^uj ^j^Jj J I A>*^ LoJaC A fl*i i^Luj-i f^J-'l (J-^ LaLaj 

15 «.Annalen 4ko Jl golliJl ^ eijuui 3* nUII 
Annalen 4k. JM <\ • • Jj^l / J c^_> JLuji Jl >&l ^ ^^$^1 j 
<d^j o j-i^ ^1 — L>jj^ j ^Ljjf^JI (i it^L^Jll oLjj Jl jjJ — der Fhysik 

Cjj^lL\j ^C'L'"'^ H * > *^ L^3J I ^j-flJ 4 U t .mil bj\ Q 1 1 ^ 0 0 llVJ a5J» :4_ii pUkj 

ji^l .->^jH i-jL^i (Jj *«4ai£. ^jxiLLi Jlla£ ixjjLJI tSjl ^,\^wn 

dX,j)iUn iJLLo ^1 4j (1a ^Jjoj t 4j ^Iilj Ca^j Jjl jl^ 4^J 1 7 < O Laj-maJ I ^ 
^ ^l"wVnl CjAt^J Ci^-JI j^4-t ^ ^jJI ^Q-iiJI J 1 nfl/K (Jj «. >± i ^ J I 



Ii^j Cjj^\ ^j^)) : qm<j ^(^qJjJI dLj^iJI ^ ^jj JjjJI jj j^j ^jJl j^iUJI jjj jx. 
J^jjj^Vt ^ *Annalen der Physik 4Ua j LL^i ^ilj J^i^II ^ *Lj^l J 

JjLuj 4jJ *4aaA^|I 4jI_C J Ci^i 4^£J <LjjLc H^j ^^liJ Ij^i t^^iuAJ Sjj-^ j LjI a£ 

18 ((. J^ljpjl 



J^ax SLjLjus 



oil J l_j Llxu 1 * S J *Su i 4^15 l£ ^ 4 C^jpU ^-lu \\)r\ 1^-0 w^J 

jjjij ^j*^L_U5 J I Ij^l 4 ^Lol^ L I j ^ "*t 1 1 1 1 ^ j^-i j (3 oUcJ-luJI 4j-ij)^"i <nl 

$ li j a o 1 ^ ^ j^^lj ^j^^II oL^lj Lo^iJIj (c^^I 5j^) L^lil J 

Iodic rnl II 4^!^ II ^OOJJ uaJtll 4 i^flj ^jX- 

J % U mhj t^j^-^-^ j,^^ SjLj ^Lxj Jjl^ 4i*J (jAij j5j 4lJJj 4Juo 

tLLJI 4 t*s a j ^ 4jl • • 4jL^j J lj^>5 LjL^j iLa^-aco ^jIujuaj ^^Lx Jl JjJLJ 
*4jlxojl SLijJij *4-o^j ^jxu'^Lo ^ J^5f j (J ^1*1 ujojI llI^j *Jjlj Lo-Lfi 4J l^-^j Cxlft} tiX 



* J AT 

4o^j Lg-Jt-o (J-flj-» (j^J '^JJJ^ pL^jI j SjjLtu^ll J I Ali'^bLuj^j jljj t4 0 thj 

PC- p 

iiijjjJI oL^uLolJ^l dill Lo^i cma 1 laHUJI j ^ dL* uallj *jj J^c Jj.^^. 

Wilhelm JLJlL^jI ^i^JLi ^llAliI ^1 ^ ^jJI ^UkjJI *UUJI ^ t> 
J.^^ « Jj^> Sj^U. Jl ^iJI «Leipzig g.w.nn'j j 11 jLUul Ostwald 

l^Ljpi j-H^ :4lLu J^j: Ji p!^I ^ 5JU11 



24 



AT jlLiUJI 



^ P P P P p p 

J^jl^ i4_L&1^o ^^j^jiLaj 4_il£. J) o*^ ^ > ^j-o J^J tplf^jiJl (J 4-qjJaj 4 I irJ 
ji m,i JJjJ - w uij 4^a_L*_i (jJjlIjj 4 J i (pV^l lj II 4-iLc. j 4J»I dJ 

4^uj 1 3> \ I 

p ^ _ 

P P 

v— ) ^ * t ^y-ljl jjl ^J-u (_£^JI ^jrr^ "'^ iCj-x^9 .JL^JI J 1q luj^ILo (JjjLjI ^^aJi^ 

P^aJJi 4_»j-a. ^.n Q'^ CxjlLlcI ji_fl t pLjJj_aJI J jiJ ^JLc ^1 /^a ^!l£l 6 j -IfljJ 4_i 

p p ^ p p 

— <ji-ol jjl — 4j Ob t4 ^ J <j' J-^l>^l 

.jjj-^ tjjSj.wj dJ ^LHal ^Li ij^o 4Ajt\g 4^'i^ J\ dJj JI 4iLub)JL 

e_Sj-i-u — <L4jj_LaJI j_jjllJl oUjLLq ^-o j j — 4jI jyL iJil\ iT\ gj jl Jjj j 

P f- 

JJLj^ .4jX, 4 uJ mi CjLoj 1 1 n 1 J J_i ^ J_u Lq_l£ ^^11 (jl^ 1 4J mi o l^jj)^ \l mt >) 

j ^ lf\ya. IjuqL^j Eduard Reicke ^^1^ jjljjl jLLlu^I 4-q^j ^lkj 

p p 

6lfc Jlc Jj,^^ II la^lill ^L^l oaJ » rLljL (jilijU tjji'wnijl Jli Gottingen 

tu^ljj^ | P u mi J ^ Cl j ^ I J j-cij 4_i^j_flJ I 6 J^Jlj e_fl jjjj Jfl jr I ^ t4 fl xia jJI 

^Lj-uiIjI L^-i-LI^ tSj^Lix 4_^ji.lj-c 4 i j^vj-fl J I ,1")^ \ ^jLj ^^IujjLo 43^ tr>\^ 

^ j ^Jlc. lloLa- (jojjJ 4 U a j Lo ^1 ^-flj-Aj ^1 J5^ll Jlc ^jJuuj)) :JUj idJj JjLi 4J>L> 

«.6J-=*. j 6^ji3 JlC ^fli^lo ^1 4fljl^jJI J-C <<~\~^ fj\ e_fl^l ^^IjI 4j O tYs 

P s P tf P c 

:Jlij <4l^-> Jx^j (ji ojjlJI ^ <Gl jjl^L — oijJI JJj J JflSlI Jlc — 4^1 i^. jaI 



— — p p * 

«-4jiiJI j^-ii jj ^IjJ iiajla SJLfl Ho *^Lac j^-I ^1 ^i-oj ^jLq-^j^^ 

JuC Jj) i^^h II J 4 j hi Luj^ I CjI vfl » II (_£<-l^-J» I^jLjjjLq Jl i_iV\j idJllfc 4 ^ ' ^ J f*^ 

*" 7 (( -C5^J>0 J (3^* 1 1 In j In) LjLcuJ 4j ^1 <y^jJL* £±*\)) :l g-ja^A 

jj£ ^jiJI piij^l j^L ^I-wVmI pUlml t ULm J 41!jL^q Jj 

gj p c 

o^J t > 4U fe ^ J/Lio j^j ^j^j J 43-ujIjJ pL£1 ^> 

"* m V* 

c 

O^olj ^jl'i u\\ \\ o<-±j 4JLu O^j JJ5j i4±ujii^ 4^j^Ju (3 Jajo ^jl^j i^j-liJI 

jl^fl^ll J fl C- l^g 4 \ i ^ ^ mil jIj^jU^II ^ m\ il^j Jinn ^ mj nt CjI j)\ uuJI j^j-AJ^j 

4 1 nu j ^GjLII O-o J^Ij j <Vij l LoSj <4 jn 1i II 

((.^jlIaLxj 1 a ft a J^j j^l ^yjJ qLxj ^ij 

O^blj)) 4jL j m > * * '^>J 1"> m'J i ( 1^ J-l I (J^J^o 0-° J)*^ "i J 

4 uiuj 0^ J 0 0 I j-uli 4^.j J_) O^^-l I CI*** "» tLojlj L^^aj Li^j j iii n 

OC-jil Jii jfl ml) j mjj jj^J tpLjO^ II 4 n Jfl 0 m ^J-^ ^Q-C .llo 4_Lq .^.iHn aS 
ji-ali jJj t4 LUI dJj j 4^U jLLLII 0^-1 *6J£.^ci j Jjjua^aJI Qa.Aj ^JLa, iLL 



P P 

CjLoJuGJ! 4aJI I^Lu 

jj^ij jli^j tLoLoli SjjLHI 
p g p p 

Ji J>*^ J i^f 0 ui" ^ '^j j-^> u^ 

p P % ^ ^ 

ikil ^j^lJI cJb^JO»j ^A^UJl yy^ll ^jL^j 

_ p ^ 

Slj^o j) <»n » £ja \q* tr\\m ^yjJI 4 m mill ijjicxJ (J CjIj'w*' jl£Mt 

^jl"> him! ik^ CjlsKj tj^Lua j Lr lflJI Jfl »U J CjLjALjj jljmul 4_a£. dii <^(fin 



V 



jr^C. 4 Q i l^j OjI^ Lgjl jrJ-C t O Li-A Lj jj 1 CjI j^1^-Q (jtJ^J 4jhu1j J J-^JJ ^- j^-*J) <3 

<i c^^ej-^' pl^Lk^l cjI^I^ i- m< a j ^^Li^ JajlII 4^a> JLa u' 

p p 

p 

ixujj-oj 4l5J^ ifljJaj J JrtuJI Ja5 IjJ <1 Ojlf Jdua^j fj\ 4j jji I jj_ < j^-il 4 1 irS > 
<La ^ II ^yC.ri ml ^.oJ % 1.1 J^lj J-^-Q Jja^J (■tn^ ^^jJ^-au 5jl j^3^Aii j 4oli 

4uuj J \q 1 1 ^j-Uj j U irn ui 4ul lj)ij>^ lj . 4JL5 j)_U> CjLcLuJI ^A-clj uJ^xu .4->j^ ml^JI 

IjJ^o JL5 4.'> < \,.1 ^Jj-aj Cj^L^-o Jya J,t_> Ltui J^sJl JJj j fJ ^_j^JI i4j0 iQjJI 



>-^> ji 4 a j l^j ^ ^*JJ C^Jlj ij^ujl jjli^LAJI cul^ «.a^J1 ^^Ic Jlj v a »<j 

** m ****** » ~ *" 

MM 



t P p c- _ c t 



^lij ^cljli)) ^LljjU Lixi 

^ijl all pLAa_JI jJ^I^JI j^ Sj-^Ij n>l ^ t jlj_to^!L LojaUI L^L-^Ij 

c, ^p7n\U S^o mil jji^iSH ^jjl Villa Carlotta l^jJjl^ 5 jLjJ Uij3j 

y\-^-xuJI il tu 6j"Uo^|l^ Joj^j^ (JLLo3^ tCjL^^ilLi 4 fl fl mLi j^!tuj i^JaLoJI 



AV ^Li^UJ! 



p p 

P- £ P P 

^jjll J^aJl j-*ll 1 * la 5 j fj\ \jj£ t 5jh r i^oll j J Lid I ^1 J 4 1 j 1 1 1 L-iA^jl ^1 Jjljj 

*s p P 

i-al lo^w <3 ^jIGjjLo 1 a <<o j S^JLua „\ \l-w 4a£j^o Ijj^LLujI IjJ ' JjJLa II ^j^ 0 Lo-ifl J^JjTUJLC- 
Jlc 4jjJlJI jJjLu >_flfljj o^m lA^*^ ^[ g- ^ t5»ill £ j^-il ^» L^JsLi 1 frLftjJjuaJ 



w ^ w „ *LjIj <«L$j 



33 - - 



c- c- ^ 

t ^ ^ ft p 

5pI^ ^ cjo^IuI jiJ» : JLii 4j mil JjLuil ^ 4-^oic JjI mo <j cua^L 

c f 1 - 

^ILju^. j <4 to Htflull 4jc<i^l 4 lo miI^j JjjI^JI 4juujI J-iJjIi J^C JjLajJJ Ca^j 

^O^jcl ^jl voi \ ^_Ajl ilwi wiio.1 LT^" ^ ^ ^3 *>3 SjLJI-ajJ j_3L-iI}l ^-jljJI Cj^jJ 1 l^A 

C ^ 

j Jlc jLGc^IL ^JjlII ^ n\\ \\ ^ j m Lo ^Lc^uj <(.<-lc LAjlj cLic 

^j^Lfl tliJj ^-OJ * A^Jj^j^ 1 1 ^>J^I1 Iju4 Oj-oii ^iJI ^ J) rAll C^Lii ^-uOjJ JjlljJ 

P P ^ 

^A^j ((S^^j-uJI JLa.j S ^lo^.io r> L ollL^ ^ 4j*S » :JLfli ^ j 4jl Jlc J^jll mnl 4_J[ 

^ P 

fr p p fr ^ , fr 

^1 j toj/ i n <j1 t j'^-L^l Jx. J-=kI 1 \ -y r . J>j JjJ (^^' S>o J^aj ^1 ^j1o"\m i 'i 

«!UUil Jc 



— • 

j^qjJL ^ r < ^Lic gljjJI jLJ^I gjL^ u^J s'jJ^^ . b j' ^ 

CjLjl ti^jjl pLulll Ojl^ dJJj JLC S jU^-J h>_X^ j^Ij ^LC. ^1 fl Ul l^jl^ J-Jljil "/ > V 

J-^j cjh^^r^l uj-^ u^ 3 ^ u' ^^^^ j^I ^Li^e^b 

f fr p e- 

7 (J*if.l lr>*i Mil 

t£jl * <n,lL> Cjj 1 i7t I \^ I t J II i.ixin /^jll^j-flJI 4^jjJa L§ ^^Iil > j La Q. tl^ 



4uol ^j^-l Sj-* 4_j_Cll-uoJ I 5j>L=».^|l pLu^S j^a^ LgJLel L^xsJ mnl <jl jrjx. 

till m jj-o CjL=*jJ JlC ^j^I Sj-o O Lu-^-w ^ t<_^LiJI 1 q * ^33 I irt^h. u urn 



(3,5 < N ^ * N jxLc 4 jj^^, roll 43l_i_=w (3 4 lola II 4jLi£* (j pI^oj ^ ir\\ j — u >xl!L»jLc 

1 4 \ i ■ 1 1 1 dlt J 4liLtljJ» U jlVni Cuji j_J JLfl jij «4_UjjJL £>jLu dJj jAjlJ 

jjjja. I Ja-o ^-i j-uj J ^ ((4 fl^Q ^ II pljcl jjl jji 4 UI mil ^ncH\ ^ j ir>^ II 

4 0 o p^jaLLq g^ojj — (jojjJ* — 4j^ai 4_ji:j 4jjJ Cj^^ J-fl-S t/^jllAli^ 

a' :oljLiiJ ^LajlJ^j 4j>tbj ij^x^iil 4_^UJI ^ 4l^ 



^jn\ tti<^\ <ji.ii.jJ (_^jJ1j 4 6 Jaj Ifl ^ylll S^i^l Jl -> 11 Cj^jLx^ ^^-v JjSlI 

40 .4li^ J <J Ul^ ^JUI ii^^J! 5^1 <G ^Jil ^Ul ^^SJI 
j^SJI J *4j£>JI ij^J^JI ci5\nl ^1 j^lill dH — pUj>aiJI 

******* * ** 

J^c Lial Jj ci^iLfl oljLLlI djixu J^c jjjojJ t^jALflil ^ j 5 \ L j p loin J I j^l 
^LlAl^ ^a^Jl Jjj-h-JI Paul Ehrenfest cwima'^I J^j U^ij .^L^^JI 

oljUiJ i^^JI ^^J^JI ^JlJ 4^ >il Q^'wn Oil)) lJUJLl liA J jH^JIj 

<t 3bdl J II ojmi^H i^ljjJl 4^j^JI J^j .otjiAJI J oLiji^J^I 4^ j^. 

oLi^Lc jL=^^I iL-uuj ^jl^ iiujl jl^i /jpo 4jjl^\!l 6,1a ojL^ aii t^o i^l <^^l 

^yjjli dU» t^^LL^jLa Jl J j\ U\\\\ J-C I fl 1 U J JjljjoJI 4j J ^ Mill 

c-jjl (^jA ^JlljJ&i AJ fl o ^*JI Ul)) t^l n /njjjaJ JL5j «.l iQjl 
^jjjj Jj 4 1 H -y LxuQ <4juj^5> JIj SjljJiJI Jj-uiS^J J| 4^al rT\&\ J^j 2a.j dJj J-Jt_i 

uej Jjiuj .Paul Drude jjjj J^J cjIjI, all S^j^-J^l ijjj^l. 



(jjl'imnt ^UIaI wVm! ixoljj j u n»nV> ^Hl c^LJI — Jiirgen Rerm 

.iiju^JI jJj ^ jUj^^aJ oljULU 4_^Jl i^JaiJIj jjjj i^j^^J)!! i,^l^L 

p . . 

P 

p p 

4j-aJaLo I Jj Jj ^jl ,» j Inn fin ^ji » :4jL&jIj jjIlIjjLI JLSj t^LL^k 6 La 

p p _ p 

p p 

i^olxJI oLjjjJI j Sjljji — dJj j-> — o^.L&> ^j-ojj t^LJI Jl 

* H ****** * ** ** * 

p p p ^ ^ p 

£J3jLu .^1 jjl lift 4^jLlu LkiJI ^ LaJ^JuQ 4j ^uuaj Jj jiJ » JUj i4Qjfl^. II 

p 

iu^UI iLHi\ t \Ji\ jj <oljLiU 4^^JI ij^kUl (> o^^e 4 



p ^ ^ 

p 

p _ 
Jj^jLflJJ ^j^l 4xJ I io iJLLa^ <jii^ * II < j-uaJ^ JjLaJI J| ^j^LuuJI J^o 4 \* \\]r\ 6jj) 

P ^ * P 

J ^LSi c ^ij iybj <jl cl^il ^ilj J-tj <ilAjf^ Laij ji>^ » n <jl 

JlLo ^j^-r^a^w t^Lo^jJ^j 4^j ^3 jfcj ii^^h H 4 In i*j ml LL^JLuj CLxjI^ cJ^cwLj-u ^ ifi^ ^1 JjLj 

p ( ^ , ^ p 

Aa ^Ki'tll 4jtj»t-iH jJil^iaJI 4_lLL5 ^OC (jLa <ULaj 1 L^jI t4.i<^ji^ 

S3» P ^ P ^ ^ ^ ^ ^ 

^1 J-ojjI 4jiJ <U-ijjB LAj^Iu ^3^-^ jLfl 6 U^3^^ oljL^I 4 1 ml mi <3 «6Jj)5flU 

<Aj^=JI ^jiJl Jix^J iij^^ iijjj^ ^.ni Annalen der Physik iL^o Jl 11^ 

O^Ufc-Q (j 4JL4JJ 



JUk-o J SjljJiJJ 4j£jj*J1 ijj-Lklll CjljL^jl 4 nl\c ^ya {^C>ll Jlc» I^LLiSujI - _ 



6> jjfe J-oj)) 4ijjfc t(( *0 



£>L^I fcjjfc JAJ Laji ^l*wVnl ^_fl >c1j t 4 fljL\o JLC jl £>lj^l£jJI 4-=*jJ Jlc JJL_j 

i^jLftjjJ^JJ JjjjJ ^ ^ * ^ pl-C 4jJa3 jjjjLxu! ^l-u^S i fl \*\ I <*LiJ-liJI pic Jl j-\j£J I ■ LlQJ 
ilLlj J^o j^ja O-flj (3 ^jLq-lu ajJiJ <llcl jJI 1 Jail .ftfl -^1 aJ La^jLjJaj /jL 



.LoLclj 4 1 0 \ n 

iJLu^il jlj^ ^Jj ^jjjJ 4juoU-» Alfred Kleiner jla^aJI jLl^SU 6lj^j 

,£C jJ^lH jry-^ J^->il 11a Jya J^al J^Jj <l5 1ILuj (_>Aij Jc J>=^ ^ 
JUcI Jl SJL^j J^iiJ jfj^ ^! 4i^ iA^JI jl^u^l 4^1 j£ <jL Qj I: .7.1*1 

La j ^_fl j in fl L^LiS 3J 0^ i^j-fiLojaJI j() k ^ v 6j(] lotj ' ^ ^ ^ '^^J j^jl 

((.J^qjJ J i / nil 4jj^fl i gj 
Jl J^^ 1 J^-*^ U 1 ^ ^ llua^Si iLUi ^UjJI ^jjIjAujI 

C C fr ^ ^ 

jl^ 4x^Ha jlfLfil 4 niiLLo Jl LiUj JjtJ ^LclIjIj < ^11 ^jJU mimI tJ-JLJ 

ft _ _ . ^ , * 

j£1 .4 \ \ uuuJI 4-tjJaj «J 4_»l_^_lJI (3 4_2iJ»Ll!k jfl 1^" ^J^xu I (] tL^j^i=Lj ^LLuuj) 

f oili i^jLUI 5^11 J 41^33 J 4a1c jLalc^l »ikw.M 4Al Jjlj,tujj 

^j4>j i4JiIil CuS (^jJI c-IjjlJL (^uxl 4-aIb Mi't >l (J^si 4 <; jxljj llj 4 0 i l^aJ L^_x4 

IjJ v4_> 1 \\ 4 en Jlc J^jLLuu^I ^ 0 j (j-oj^uiiJl ^-^J J-^ 1 * 1 " f^s5 < ^> < ^' 

jl J jrLtuL 4j ^o-4ii La <lc^aJo I mm ^1 AmI Jya t^JJa ^^w^L J (] 1 ^ j 

iul £jj <Lf& ^-jLaS J frLa. jlj <l^Jji Jjj^j JLIjU l^XauS a ^^llt jxj-u*jJI 



^Loj£J^j £i_iijjJ 4J-ua^J SLc.lj-Q» t-H ni o> J-fc CaC-IjJI <jl <V> >l 4^*j j 

jSj j ail 4 <nft% Jjcj IjJ « JJLJ CxLLaJi OS ^J <Luo jiJI 6 Jufc <j£J *£j Jliw^JI CjIpI^ 

- * 

if 

<j^A c^jfV 1 ! J-^ j^isla J^xil <jl£ .^jjjJ ,> JUAll Jl 

c P ^ 

Aai Jacob Niiesch ^i^j ^jj^L ixujjil u-l^L^ c^^JI dJj j 4 o a 

j (] laj ^jl J J ^ "i 1 1 1 M Jys J-*-^> I 0 I ^jl^cw J| ^ j)^^ 1 4_flL^JlLo ^Io^jjLq C-ul^ 

p ft c- 

<cLi <jjJ SjLjJL ^ d\ m iSjLj pLxJL» ^^^.1 ilLujj 4Jus 2 1*i ^jl jju» 4 i ut ^ 



t 

(jZ^j pi (_yu^* tSjjJja. CjLu3^>j J^C JL> 4ji li^ Jj-tll LUJ J 6JJjfc 

I4J JLS 43 Lp. J j±>\ ijLjL-i. UjUi^l SjLt Jj i^jLlijLL Lc ^llAlJ 

«.LjjJ1 j (j^jjLJI ^^J-o l^j! li^lijJI iLL^^q 

<J Ij I ln~w j < t>k>* J J-" 1 <3 S yvA-Sl 1 Jj LuJ ^yxJ Li. s 5-fi>j < ^J-JJ I cilia (3 

^ 0 s 0 II ( jxijLiJI 4£*bLo ^ya ^jLLiiiJI <4j ^^LLJI tt\-h \\ J) ^ ^j^JL-J 

n 

P 

,L$Ac LiLij J-c g-lji^l olpl^ ii^J 0 1 ^ O^J^ Jj^jU 

Cjjii LciK L^ji y\Jol : JL5j tuJ-tAi^ll Jl dJjbXQ Sjj-uclj ^j^S ^ m» 

** ** M ** 

as (jiiijjLc CijI^j iSlls <Gl J_c jJ^ |J ^ jJI I *q la Ul ^ ui > ^llAljl 
JflUlL 1^1 cm V^l 4^ ci^l^j l^lala g-noH uil-^ J>» J L^^jI Jj^ Jl ojtc 

Lq, \\c 4 Ifl Ull jjl Jj_»LluIiljl t«4jjfc.5l^JI Jj^ jfl^Q \ (_^jJl 1 ' 1 ^ \ 11 t »| m ^ J^o 



^tt Ami <n 

P v p p P P P ^ P 

(JLojaIj II — 4jJj*!^L£, Liu d^cl i_flj \ ^ jc\ Ij^ojI <j1 4jj^u1 ^-fljjG Jjl *L1 

p p ^ p p p 

^1 <3 p (] 1^ Ij^I jjLuu <*1 mil jjil ^jjl (3 j-ti^-fl Sj^uul jljil (j^V idJij cjj^Jj 

^ ^ C PP * 

(J cJLij ijlVni SjllmJI ^ io^c^II ij^LaJI 4JL1XAJ Jjjl~> m\»1 |J o<Jr fl lo dLufc 

* *> P p pp 

p . p 

LflJul SL^j j^in jjl L^L^ cJLto Sjl^uJI ^1 j jjLi» :cJLSi 

^0^1 ! ^Jlj 5j infill LlLj) dllA ^1 j j) j^l J V I W*w.il j jJj LAjI 

59 I ^ 
<(.4jj^jq 



J f Ij^l CjIpI c-ul^J JaxJI iua>i t> lj^JI 

Friedrich Haller ^JU ^fjjj^i 3^3 ^ ^ • > Jj^l oji^J j^flmo 

p ^ p ^ p 

p 

•4 

4^> J i lj ^^ojLuj^II ^-d)jJl! <jLj 4^.jLi-^j Li Lil l^i^b- ^j->La m l 1^1 jJLft c- 

p ^ ^ - 

a5j dljjl -Lii (j^llj iLxAcLLo C*^1jI ji tUj^fl (_^^ tSjoA uJt ^yl^-jj 

*f p P rf p 

60 „.^3 i^il d<: jljj ^kij ^ijj 

p p 

(j- 1 ^ i^iifcLzfc. r g 1 uaj ^yJ^ ^JjlII JL^-o \ Lxjd ^ \ ^J)^-lu» 

p £ ^ 

)) > \ <^ l—fl^LJJ L^jl J-SL-UJ 4*ifljfl <n ^yJ^-J 



w» ** "** 

Jl j^iJI UJIj Jij 3 .JjLAJJ oilS Sj^I u^'"\»f J! 0> 

p ^ C 

jLLiJLl jfl dill Jl 4jLSJj (J 4j}l <4j n.LujI Sj oj-^J U jJaj jl£ I In Ul 



^ p 

c 

LajJ^o jju ^jiGjjLo Jl 4jLL^ j mi mI j ji^LJI wol^JI jlflUll 0^(3 l^l 

6jU^i pLgi jjixii ^ajo j\ i^uji j^^j lIj! z^h\ 411*^ 



iiilill i^j^Jl c^l^ ^j^! ^>Lki ^UjujI ^ ^llAlj] iU^I £ ^^A^ John Stachcl J-ill^ oLLU^H 




pels? 3«itt*»mt;**«tia. 



^j-Lri'J » 1 (^-j ^9-^»-) 6 j h ^ iLxIxJJ CjLjl3^ ^^Ai iwlcliLa 4j_tuj 

1 fl i o Jj^lluJ Jj^-Ij ^Jj i Li J-C-j La^ Lg-Lo ^^^3^9 ^LfljJi^JI Jx. 
*_)jlfll £_o jLuj (J^j (J d loUH cSjj cJJj ^Jj ^ (Jj .i-ulj dUj JJtj LfriC IjJ^JLi 

L4ILL5 ^jJI Helene Kaufier Savic 0 iiliiLu J jJij^ c^Lia ^ej^II ^i^jLo iijj^ 



^AjLJ» I^jIlj *jH JLSj ;4jLA-uJ LI Jj^Lj m\ J i_j j lni A 1 . j-Ll ^j^^ n\ 1 (] \1| ^ ^1 

^ 1 mil oL=*jj lH J ^ <3 ^j^J iil^JLL) Lai u(^Lq-o p,^i> Cjj ^ j ^j^UvJ! 

65 «!i*DI J 

<L fill IjfLLJJ jljJjjJI c-U^ LI * <GJtjJ! i^jjJI ^ Lllfl Sj^-lQJ)) 1 \nmj 

6 Lis I Q~m <_£jJI wuljJI ^ya ^£1 J* fllL cilj 'CHllj^fi X° * " 6j1j-La ^j>t<n wi3l^ 

6G .,>JI jliJ 

^0 nill icLnJI g-^j /ya i_jjJLILi <j^-^ Jj*1=JI Jjj^JIj I j i l*> 1 1 j^Jixclj 4 i^Vs. a Jjl^ 
^(^yojLuJI J irtfl II JjSjl 4 0 <^IIj 5j(ji^ll ji^jl) 4Aj J^oll 4 r>jjfl1l 4_il ^_dl Jjji 

Hi H — ' C 

1 oKj 4^i^lj^Jl £_l^I^g Jj^j \ o V * ^Lc ^uoJl ijj^ iuili ill ooj.^lj 4 N N \ \ ^Ix- 

^3 4 c jxjIj^w^!I ^jnLj ^^xSlj g^>^Q 1 (]\r> Jj^Lj :Liij£- 4X-LuJl Ojl ^JLxfl J ^j^lxu C->^0 
jJi^J (JLj-Aj) ^jLq^JI \ n\ 4JUlJlJ t^^J^Q i^* 1 clL i4^jJ1 ^j-O s i^^Q ^-^-Lkj 

1 (3 Un/Vi ^iijl^j tiijjiJI j\ Ufll) 4 U^i 1 ^ a tujJI calculi ^jJt <£-LJI ^iijl^ 

JJLJ 43 L^- J Ltl ^i^^l ^ 1 rilll Cjlj^ mil ^Aflj Jjl ^1"^ ml^ jji I J*S ft 

Jju 4jUjuual JI ^u$j t^l j^^ll cJpI^ CjI JU Ajj ^ jun^l J ^Ll 4lxu Sji 

4jtL^u^ 1 L) oLcl-xu ^j-jLoj J^ ^r^fl I <4jtjj-o Sj^-u^j J^gJ olq LjI)> '^fl 



jic 4 n*\ o ^jJ (3 1 (3 j Q ^ ^ ^jJi ni \\\ <_iVs <v J^c 

ij-ojJ jlna JJj i4ja*I^JI iSjjSl (jC (jjll Mini jLxj^! >_fl nilj "ill 0 » ii i Ljjl 

J S^juI^II J^Udl J>^>J1 ^ L^i JU ^LL^JI 

*" 4£.^vuj ^J-tu^j CjIjLojI J *^L^. ^J-° 



jJ-uJI Jjt uaJ <L^uLaj^l oUaJII (j-a Lj ^Sj ^Ijj^Ij 5JL-a^l Jjlj LclaI jSj jij 



J\ I4J ^jS ^1 oU^JI ^Aju — Jut — 4ji c/^ ,7, 4jt^LJI J JxlxJI 



(jJUi\ Ijl^L^ 4a miJaH IjjLojj Maurice Solovine ji jju> 

^^Lc^ll Ik^lj * Y ^Lc ^ i^>fl 11 pLu! oIj aJV* i j-a>j 4 q ^ t ^ (jxo^^o 



* i . .. - p - s p _ 



\\ jTi^ Vj I \ • Y 



77 ((j^JI jLk i^K* Jl^j <lLsj lliLk Uk £Jl> *£±t^l 
r^J ^LiJU iXUJU c>=JU J^Uil <> 



* p 

iju 



Mi 

cs^jj usk >-&ft j^*^ L^jjj U^Ue ^eW^' J Jrt^J ( J^i J 

J U m ^Jlc Lq-QJ dl^)J^ ^-C.LjjJ 4^5wn 4jiL^ — dU J ^I^U — 43 j^^'i ml 

-4 m m^UL 1 (j ^^ill S y\ mfl 11 4aJLjjj (J p ^ «4 iaj j L5jl Luboj» ^L^C^I 

;JL5i ijuojjl^l J-c ^lln.:J ^1 ^ ^iimJIj jjI^I J 



« ^ p t- 

J-C Jj^QjJI 4 1 (JHjK^j JM> <AZ*J+JUA (( JjJ ^ f\ J I )) (Jj-fc iL^JI OU >1 

K Jaliill ilx^-u IIS 6j* ^ Sttfill iuLijl^JI u^ 1 f u — J O^J 

David ^^ia jLiiU A Treatise of Human Nature Jlo 4a mJoJtj ^>UJI Caj 
Mechanics and its Developmentj Analysis of the Sensations ^l^j <Hume 
cjL^j t Baruch Spinoza 1jj>\)wJ £jjLJ Ethics *-jL£j <Ernst Mach £Lo o.n'ij 
SpIjS t>j 80 . Henri Poincare AjjI^jI^j <5>^ Science and Hypothesis 

.plxJI J 4^3 UJ1 4li ulU j^Ll, v UJI oUI^j o^li lx» C^^il 

<£>L S jS ^lAk^U 6 J&\ ^ JLjJI l«_aJt ^li^L* ieU 4jtj J C^>K 4^b1jJI 

4 Q ifl ^ II (3 ^jj-J I Jj5> <6j>-o JJLj 6j-c ^jJ^aj J^jIj^S L^j CjLx-U ^jJI 4jL)j-LaJL> yLuu JjS 



^1 (JLjll (J ij> in ^J-C 4 u Willi ^Jfl A ^ »Jj-* ^JJiLftJ.1 A H J Jjl ^^jlO^J (^^.H ^,3-^ (J^ H 
4 ^ vr\ Cjj^-j! j5 — 4 n jJI 4 Q hiU 1 Li LiLi^l o r<Mj — 4_fl_tuiaJI 

^jjl3_xiuj^! O-fllj j5j 46 ^I)Luo 6jj s 1 mjl_3Lj ^jj I s_Q i/^j JjLsJaj ^ j A LgLo 4_)l 

4 Q miIo.1I J i* 3jjm\H ijji^) cjt» : JLfij iijljjl J Ji^l J_c 4fl m.IqII 

cjL^clj a^jla Treatise of Human Nature 4jLS cj-^jJ /call 

81 «.4 M„i||| 4j Jii uiUOSI 

c- 

C- * 53 fr 

c- *■ 

^ 0 .CI. U Lo -i^-J ^J^J «.6^a.j t>a^Ji J-b^i u' J j^"wn ll t^j-o^Jt 



<(N A- i-WYi) J^K J^LcL ^U^l ^1 wV.J 

^jjjLaj^ 4jLo LojIj iJli l"t 1 1 Lljjj ^J)^ *wj *4jlj^I ^j-N-I^lj ^/JlII ^ gGljj < j 

ifij iSdifcUJJj 4j^3JI J_c i^UJI jj^lmni^l uLi^ >Ji (V) ti^jJ 

^ JjSlI 4lflJ1 ^1 w7.nl JUj .(i^l^ ^ IjSLa Jftl J_c) i^jJ NAN 

*il ... <Gjjl-ci (^jifc-l ^^^J fij^*-^^ ^IjJ^l t4 wiill [^jL^j ImJ^ II C>Lu-iji 

«,4jJjI oLo j)U.o L^jl ^1 t^^l^aJI j^jjJa J^C- Jl (J^-ua^JI ^ * a ** 1 

3jljU"JI oL^jiJI i^l^J jjj^iJl jff^l J ^ nu Ijj Lo O^v^ ^^-l 

LI 

*^ pI infill jl <jJ\U^II j^L 4 mjj^ II 4^j^ t< o ^-t L4JI ?t .^n j5 — i^j J NA* 

4 malg II ^j^>LLq jjk_> Loji ^LLwluI JUj .(ioLtJI 4\\ n\\\\ ij^JLkj ^3 JLJ1 ^ Lai) 

^Lji^i <(^^^•\-^ArA) >u 

t j-uaaj jLai-k-Q >"L^.II pLIj d**tl ^LLujIuI Ij^ (^jJI <^-flj ruljift llj ^jl run ill 

viiA.11 ^I'l ni'nl j j5j tlj^Ajljl jlil 3 ^> 1 iAflll ^jl"^ II ^Ld-I g w^>1 j5j 



i4xJ Jjl. ^ SjjMtui 4-o^Lc ui 4 fl tr>\\ ^yfcj *SJ jiflM ^fll^Sllj SJjLJI pIj^I J 

4jj 0 ^ C ^1 — I i A il ^jfc 4 fl 1 Jjl a » C)l f>K (3 — J^»-> La-Li J^LLojlIjI ^Jjlj j-ujj 

L^ji^Lc J,J^"> (J _Hl ^jl^flJl Jl J <jwftlftll I fl'lT pL-i\ J I jrA m» J ^| \\* W\ Mil 

<_fljjJLJ J[ i^L^J C*jU Ijfl klfl ^ J)^ fill tJ^^J LT^*" ^^AJUCLJJ 8:> ((.pUj^I 6.i$-> 

0-°'Jh » fM-*^ ur^' 

J-c g^lll la* j^K; ^ j £U 43^.1 ^JJI l^ib *^iJI 

c 

86 «.4->^UL 

( ^ ^ VV- \ A VV) Ij^J y> L^l i^jKl J ^1 ^AJ! JkJI 

t^jjj^ r.u.ol (_gJU)fl ill i^flj) mi Ufl 

i jjaJlIj ^ gtjLxjj LL-lu! ^o^flj — Lfl>jl^£l jtl-uj 1 loj uu ^l. La — 4l u U II (jol^JS ^jL) 

^~.l ^ mlj LjL^J 4_i Lj-q^q 



SjcLh-q cJli jjlj Lo_xij .LAjI ^AJI Iaa J_c c^Tilj ^ q U < Uj SliL^JJ Jya i U 

^lo <jLajry* colla JrJ^I c_j JLSl L>Jo£.» I Helen DukaS ^ulS^ jJ Of ^ 

«.6JjibaJ O^o-i iij-iJI IjjjUlj ^1 

O^ J'^'V v-xaULj J-*-"»f *f*f of I A nm l J-la 

p 2> ^ c- p 

SjaLj)) JjjfcjJl <jUo! (J Jj^l 6j-^Uj < LinV 5 UaLjjl 4ojL> i=^^>j ^1 

t<GLi_2w (3 I (} 0 7*- Ij 4-aJjlo (^pAlil 4_jLj fcjJIj Cj^Q v fl'Qj J-*-J I A J flj t((4 ni-w^Jlj jj) % <7l 

Cj£*jjLa jl^J^^ i^^^J^jUJ (_> u -^;^- jQ i lI^M UIJ >l ^bLl-oJ) ^ QJ ^ Ij 

I 0 \ I \ r\ ^LiLaiJjl Cj J^J^i <^ua *^jJ^J jl?^ Jj^ nn i-n^S n (3 mi II ^jjJJ gl^jJl 

t F 

Li. 

4^1 4 m ft till /jj ^1 Loj .ULc 4^5 m ^LILj^Lo^ s\ jLc ^ t^cLI^Jkt J^.1 (Jt 

\ t^l JjLl>> :J^S-j ^lC^s ail Jjlj mi > ^ Jl ^jlTi m\ il L i V\ 

LoUIaI Jij jLI^j 'w5^5J ^'jJIj «=-^^L> J-lcjIj tU-jJlo 

L^jLLjJ-lo ^d^! C> -i-fl-fi jjlU-ijLd LoJ ((.4 ^ ^axq Leu I J ^ J-UJ t j() In H fil ^*V3 

Sj_ijj=JI ^L^lj :cJL5i iiALsJI oljlj^ H j ja! <n ^ L&jjJj iApjjJI 



UL^I oil^j jIjj: L^l 



^jIlIjjLc 1 d > K a ^ ^Jfl II LflXLii/J jLc La^JLu2iXjI JJLJJ t^jlllj jLq— J^l'i uOji 1 fc 1 ^ ^ujl 6 jLc ^Jjkj-uiS JJ-^J-i^l C-^JjJ LoJJLJ 



^jl wnul m J\ — Oil J J-afc ^XiljjLo Cj^I^ Jj&l JLc jl — jij i^LajjILlI 

^1 Jjruuij u; l (_> V>>^^ 6^"* ^ uH^J^JI J 

P ^ £ £ 

■'"((.i^oill S^oUil CAJ UjJ Jljp ^ 

xuJI CjjL^ 1 r> 0 ^. 1^ j ^ya (Til 4<ini Aju \^*V / jn U >nf I 

tjLxj (j^j Jl jLLiJI o"i nils tijj-ojlJl LJ ^=JL ojlxj-q) l^-i clljjl La^xx. 
:sL^fl c-L^ jLllj (Jj^ (J ni 1 ^ i lr j-q ^1 aaj Jj^JW/ 1 >r> j ^^LIjjLL Jjjll <1u »l 4 iV\ 

Cxxij^ ojjy^ Cjj^^ ^3 .L^j^j Jl c^j^t o l . rrwnfl 4^1 3^ ^Jj 

I oL^I Robert Schulmann j\1jJl cj ^4X0 — 

oj J — J j? ^ Jl ^ ^Ul Michel e Zackheim JfA^J 



p p p 

JjryuJ J\ ^ JojLl!1 j Jj-lu^II T >flMl IjA CuJii ^1 4 h 1 Q 1 1 J^UbJI 

H n P 

JLal^l (JJj ailjl ^^Ai^ <4J cjL^^i cjLu J>Q-jl (ca^ '4^) 



■a 

p 

L^jJ j)Q U dlo pLxa£. cul^ Zorka l^jjj ^c-G 4 U U o-jj L^jI j^I^JU i Jj^ 

l^lu l^l ^l u^J ^ JjJ>" f-lj t (4_jJ^j^JI ^-aiJI ^ij) *J^-^\ 

o^^je 0^ l^^j ^jjj <j>^ JLo^^ll lia> j^J 

jjiiljjU 4iLw^JI ^ 4aJ1 ^jJI In Albert's Shadow jj ^Milan Popovic 

lt^^ Jj^ *^^» Jj^? Lcl^^LujIj^j ^LijiLx. c^Lla <&±^j 



*j laj 4 ^ -vj 4Xo£. J^Laa SjL^-iii Jj-o 4 ifl^ljj iijl ijl ^JjQj ^aJ 4_)l j^C- 

iu\\\ ifi'^Lc 4j ^/^Ii L c\ \ A i& Loj t MiiJ i Lm (jOb-A ulil p 1 o 4joI CjJS 



ij 4_>aj%o 4_ljI^ L^j^Aj I 4-ljLxJI is\ i ^J-C Lxj^^. ^jTi*i 1 4_jjJaj J-clLxj^ 

^ Jjh mj 4^^!^ Jjl^j 4 Mira Alec ko vie ^iuji^yiJI Ij^ 

I mil dJj <J l"s ui\ \\ c-jLU^. JJLJ N *\ * V JjJ->l / OJ ^ <3 



i)3 : 



iLti pJj — Peter Michelmore j j q L ,7m a j^ij ^jli ^» a ^ .^i 

p p p ^ 



:Sj^Lj-o ,^)Iu->jLo^ ^jLUuIjI ^Ijj cJj ^jJ^ <G mil J^c 4_u.i»» J j^-^ 1 w7m o J^JL>^ 

***** M p * 

tJjcflJL J-qL^- L^-jI Qfl mm^I Lo Sj-g *^LcL^ u^i LflJil 4 \ \ m Cj gulj 

C p p. 

<^l n ^ J ^^ajI JLj jU^w aij t JJjj ^J* m Jj Jjj J^w U „\l*i iii 4'm<[ mU jjj J 

** «* ** 

^ p p p p p 

p - p p 

P P 

dljl 6' 

j» iln"i f» 1 Cjj^ Jl JLaj» : Jj-c3 l^-JI jii t(J LliiLaj Ca^a Ur) 

p P- p p ^ p , & _ 

^-fcl ^1 jw ,t l^J ml ^1 •Cjj^JI IoAjI t ^X- (5»iJI t t^ll ^^-jlfl uiaa cLjIj 5j-a 

** 

<3 C^fl^Jl ^Aflj 4jlj K(^^jl jLfl^J i^*>j )) ^jlS cajujl ^1 (jjjjUjLo Oj^jj 

p ^ p p 

6^ JfJ^ ^ pL-iSll J-a^l ^11/^ ^ jjl^ jii 4 S^=hLj jiul^j <o5jJ^ dJj <3 ^jJ 
SjL^lJ pU. 4^1 ^^p^ & uto J^aj Ufl no Milos Marie (jiOjjU (ji^i^ jl£ 

/*k \ ■» * J^t*^ pp 

(4JLllJ,l j^i^ J-wo Lcuj j SJjLslII ^^Lx^i ^3 (S3J-* I liulxQ j au J (5J*aIj 

p 

J ^j-ojJ1j Jx» Lg^ ^jj jiufjU (jijiiA i(jj^xjjuu \ * * * * 

J jiljJIj *JUI J^l t> 43Jul Jjjl* (J 4^1 JLLI ^ll^ul J ^UliC 



i 




iiiLkjjJI 4_jjl^=JL J Jli Lord Kelvin ^ q U< ^5^il jjjJJI j\ JLLj 

jj> ^1 Jjj ^ , JSll pLj^I j 4iLi^l jjo^ JliA ^uJ)) • • ^ Lc ^^LlJI 



>_£ jjo (^aJI *l£iJI :^j^> JlAJIj olj.ALjJl ^JU Laplace ^SL^' 

J&\ Cil^ J^- iljtjL-0 J w^J)^ mj jt Jx. IjjLS Jji-X^u tlfl-Uliu 5^^.111 (j ^^£-11 

^jJLO J^oxi! » I ^ *iL> I q a < njj i^jLuaJI ^'t>-"H is s ^L»JI oo^j ,j >Ij uu >l r.l 
V U^I jlii Uj ^^llij J£Jl J) iiU^'L <J£ ^I^S oil) jli 

<gL oijUJI d^Lu ^Ij Jq^ u O 1 ^ ^1 ^ >*JI ijjlaill Ju mKjjKjIL 

Michael Faraday ^IjIjU J^U ^J^V 1 ur^^?^ 1 H 1 ^ 1 -■■^' r ^ i ^ 

^^Ji ^uii ^ij^ — 4^iL) ^ui jiarJi — (^A^v-^v < \^) 

v_jj-£JL ^jnjULljco dj^Sj LojjAi tllj^)^ IjLp jJ^j a j ^Jtlti ^iijUljJtll Jl ^ II 

s 

** p p 

Jj^a^U Jj^li jilo^ 4_i^JJ| ^jlt^Lu^l ^Lj^l UiVw nl ^ Loai 



i^wj^c jlj Jj^li IjJfc ^ a ilj Cul^J A j\Jl±a Hjj^^ ^L^-o jJ^J (jl J 111 Li * il^Luj i 

* , M. « * 

:4_ii 4J J^j ^ dlj-L^L 4JJI v U£ j 



iCiU^oaJI ^ 3 oL^JI ^ <£\ Jljj)! LLuilj llok. ^Li jJ^H gli^l jiJ 
icL-ua Jl oj! Lojan I -»U^> JUJJ cmuIj .iAjLjjiJI jkll >_fti^jJ 

to* 

Mr ^ 

■«* Mr 

M. ^ P ^ 

6 jLLI J wXJl-L^ cPj) uaJI 4 t i7tl ^J^^j ^ijj-ii jr\-C ^rGl 4_^fl ^iJiajj Jj^^JI Jjl 1 j j^l 

jJI 4 I Mil t4 \ LLLllsl J ll ^JJ^ H CjL^^Jkl jj 0 1 y J Jij JIj^ ^ ^JJ ^iJl 4-4JJ J)^\l I 

CjL^II JiS f-l^Jl 4mjjlL ^jJI jjjJ|j tU^ll j£Li ^Lll ^jJI 

mil 

pLi^_iiJ| (3 p j J 10 j ^] laj CjIjj ^nf- j-luLjJI jh^J I 4_»L^_i 4_j| J_u 

tPj.^ll Jili ^JJI ^J^jll jr^^l 1^ J^L-=>- l^jh^- J-t JjJj (^1 Ij ^j jl I^J .111 
^j^^l 4 \ mmUI \ii ^j^^ II ^jL^jIIj Pj) <o II O * u * * — ^1 % -Ti^ij I 4-tuljj Cjj^ia^j 

^jJI Jj, \^ 1 1 J-C JjJ^j 4j^j^ g-1 1 nil :^jjLI 4 K mi 0 — 4_ijLj_xi <n-v1 Jya 

ij^Jaj t4 fl Lfl jJI CjI Mnn \\ [*\ Til^ tct d Q < oj ^!iJI CjLijJaj jjr. Jcl flV\ 

.4 \ ui \ % II j^l^-lcJI ^ O Q < oj i,.^^ JLaJ^I 



JLc sGjji 4lix^ j .pL^AiJI ^jjjLuI J Sj^jil ^j^lJI ( j>inU'i cut£ ^pJI SajLJI 

-uJ^ 1 51 II ^jjSLiil lfl\c J^r. 4jjii oljii jiLOj JjVill 



... LgJ ^ 1 ^ a *J Ej^jpj jl is^vu^l Lajlc ^jjjJ-Lq p^Ii 4_oj-=* 

^j^jl ^JjlI S^aj liII^j J J-cu^ I j Li S j o ^ j 1 1 o>=JI L^jI J» fll IjLo 

iiUa ^l^-j ^L«_»Ij)|1 JyJI JjL^Li icjla^j JjLLg J CiUal 4j_jjL d^l L»l 
O-fc Jlj } J cAtujI lj| (^JLjjlj La£ tlj^ iSJJ^ '-'^ 1 jAi tPj) loll 



iplj^ 4^^ J j^ll , JjIj-^JI j 4 q.UUj * ^UJJil ^ \ / > • • • ^ x>yi ^ 

JjLiJL 4 Q.UU ^LhjJ^I 4^ Xu3 j jjflj -4jj1 4^ J[ 2^-^ ^J?^ ^ 

^! J\ cx=^i\j .i^ljj^SI 4^^JI ^ul l(3jlr. IjSIUIj .pLAcSII ^Ltj pUk 

p.L^^ 4^^JI li^UjjJI Jjl^Li jAj 

7 . c jliilj jUjJI ^^a3 r ^" ..." AJI 4^ j^lil 



.4->1>£. 4 1 \ n\\\\ fl^ Jlil 

■r>^ >11 4_j ^jjAr: (^jJI p^iJI jaju 1 1I JjI^IaJI IA^j Mini jjal ajjj 
Ji^ cAnnalen der Physik 4U I NS*o jljT/^jLa W J 4^^3 ^iJI 

a JjaJI nn 4 i t^>j.fl ^ > 3Lj ?4_jjL<jujI ^\ * n Lq ^ «.4J1 flVilj p j) 1 All Cj LjlajL) ^JjlHj 4-j jLujj)^ 

Mi 

Lto^Gij 4 I a Jjl .4jj!Lo 4 \ i Aj^i Jjlj 1 1 tilLtiijo 3 Lgj-^^i J-»Jj^ 

fl ^ 1) 

*» 

S^^Lk-ljlj LqOIc 6^ IjLoi <fi[j/nSll 1 ^Ji^^lJ 
^ oil (jj^ a ^ ml Jya twfljJLj .«J^-tu^l ^ ni^i 11 ^1 t a A)) 4»ilc. Ij) 0 1 U t Lq J ^ 1 -\ J > 

.-Lli Sjlj^JI J-c wii^jj iijL-JI a j-^>ll J£.m' jjl^j iC-Lc-jJI J^-^j SjLLI 



^LluS ^Lol^ Vjyu&i ^ jlj giaj mm fJi <4K Am u-ixo^l dLufc 

.j^llil a 0 n,t,n s^lji oiy^-iti gtis a^t^i ibLdi 

jl^j i^Uac Jj^U^qj Jjjj^aNj fUk L4J i^LLI 4_£lx. J \AoA 

•» . , * fr S fr 

<1a_>J>£- lj iP^^jJl -^Ajui ^ t^jajULj j^iJl J->J-Aj Lulll j^Uj ^jjojJII (j 

j-UI j-o wnnlfl <U^L3iJ 1 j^jl Ca^j J^=^ wjajusJI Lui Max Born 

^jjLj <LaiaJU jj^J tjj-Ai: <*U* imj 4lJjLc JjJLioj ^jIjJI JjjJui Jj^L La) <4ji 

4*jj ^.njin^JI CjL^iltj SjJI J 4<X AG J1 ilaiLJJ cU^L 4^J^ Cjjl 

^£.^>JI Jx.» :NAAT ^Lc ji j ^(JjualLI Jl yl\ oLjjiajj cjL^II JjLLo j) plx. 

(J^-o CO J — ^jLLAiIjIj lLIj^Lj cJ jrLuxi < fl^jjj K .SjLcJJ 4 1 i 1 1 4 a \ \ 4 ^ i^>j_flj 

^.l^UoJL LIS 

idJlij 4ja.jJ J$ ^Ls-Aj'SLJ 4j^.^ii JljiaSlI ^ \ a s *t<~\j ^jJI aji^ll 

^Jl^ (l^>fl3 4^£ ■ ri " N • X *\,*\Y*\-V) 1^1 ^cuiu S 4i^j 4^ ojUJI 

^ijjoj th l^^L Cj-ili 4jic 3Ual Lq jlx- j^u j t 4^-^2i 4JjLxil gtJuuaj ^1^. L^IiLii^ 

.4^ nUII j 4^ujLu^I cJ^I J^l 4^L J^l 

J^C JkSi J^Un ^ LqJjI Jfl"\n jl^ 4oji=u Jl JJj Jjo J-uo ^fi 4\*\ 1 .^iiLjJI Cullll 
4jLslijI p 1 in 11 SjLo ^^q! i/Via! die Cj jL^JI ^ljIjJI J^C <43l J Pj) i/^ll 4 * wK 

** * * * * ******* 



^j^Luajjol j I Cj\ * \\\ 4 iloC Lgj jMifl > 4-ljI rn^w 4 I ^ Jj^-o ^bLjJI 4j_iLj dj*bLi jylc\ 

:3oaa&I jJL jl£ >V • Jj^l g^^l jy^o j^J/j a^LjaaJI 4ian ? H <l» Jji 

^ «.6J ^ J ^ 1 1 

<4j< W./jSLlI pLj^ilJI 

pLjloll 4-> j-lrVi 1 1 (JjOau^I <j\J ^LfljpJJ ^J^L^-G ^ 1 A^fc £_>jjJI J mi 0 I L CjpIj^ t^uLiU^II 
6J£,U 4-gj JuXj pJj tLjuolofll Cx2>o J-o ">'*l OA (^yiij^l jl^j jjq^II jl£ .iijjJJ 6AAj 

jj^l^a. jj-Q 4_i_j^C 4_j_i^Lk cllLiA tdj*^Li CxjIj j\ mfl*i d K ,7. ^ ^jjL^, <Jlj 

jji 4 * n.\^\j /J»fl'> Jl P J>J^H ,JI >a^!^ PJ-iAJIj pljUUiJI Cx^J 4_»_iLS!I JJjJ J^Q 

t ^Ljt^ > — • Jl i^jj SjLj j-L^ *l **w 1 1 L p j> i ^ I I 



.6j^ JX- p jp^JJ 4 ^11 4^j 1 1 CjjyJ^C- ^jq! Ij^kj t4j_ilj Jjjjr\iJ[ 

^jJjJjj »— SL^ ((Sjlj_=JJ 4-qL*JI 4_iliJjaJI ijj-liJJI £x.» J I jlc- Cx=*Z \<\ ' t j^LlJ 

^ Lu* jiScl> ^GjLc c^Kj ^^lil ^ Ji33 i^^^l g^tU 



p. P 1 zl « 

j-ju (^jJIj < N ^ * 0 ^Lt p jjAJI oLq£ JjLj3 c5*ill <CL^j j 4j_xi Lq Ut.^ll > Ijjfej 

pi ^ i ma 11 J^c <Lo!iLflJ1 oLjlVill Lq yofUl ^jLflJI * irs^j 4jj^j ^LLuiIjI I Jj 

C^Ull Jl») 3 ^n.n" ^1 CiLJiUlj (oljLiU 5jS>JI Jjjaill Jl.) 

I* 

oljlll J^Q — JJ-=^o 4\^ 1 — JJx. CjLc j ^Ll^jI LaJJ^j ^lli^JI ilLk 



lf '(, ■ 



Ij-A <jl JuC J^l PjjiJJ 4joj ni^ II djjU;!! 4X-1_S J mijl ^JjL ^1 J^fl J 

fr w ^ 

J Lj p^L cAil a5 iiu^il^ ijx-lji Jljj Jut j^xj ^jJI p joAll 



(( , 4 i 1a ^ 1 IniQ jjjuoJ^ 4 i\ oLkxujla 
j^LLlqIjI 1 A Jill (J H (1)3^-* i c-^^ 4 1 II O^Uw jij 



p p 

U 4 Uq\ Jj^q pj) ,^\\ ^ya ^LxJ^ j^iillj Loaljii <Lufc 4-tujjj ^lll ^^sjiU Uij» : JULfl 



p 

^1 J-=wjj <4 vaJlLs LojAc Jj-u/iJI ^ rn^ II * nil Lljjjtvj[ ^JcL j^JuLll ljjj> Jj^Li 

«.Jlill 

ii^LJI ii^LUI ^> 5J3Llo olnjn, ?l l l <> o ljU u-Lud3 ^1 — N» K yi K. i l! 
pLl^I J{ Jl ^1"w7imL li* ^jlj .j^l pm ? H ^Ljl^l)! 2y i K^Kjoh 

p p 
(jJ^Jl ^jujlJj) pj-iaII 6uUi ^^LiJ C5J^' ^^^L-) J^qj 

p 

((.JjLuJ ,\J Mill I ft J 1^1 J ^jjJI 4^J^juQJJ^ < S II 

jiij 4 H n.lj N *\ • 0 ^.Lc 4^^ I Jt^J IjljJl^j ^LLlliI^I 4jJ| Ja-^JJ ^ jJI Lai 

?db*i-> 4j ^Lfl Lo Jl 4 ^ lujJLj — Sjiia J^ail ^1 Jjl 

iluJI J ^%iu 6aj J 4 <nojj 6j^j Li LLflj — ^LjJuAj! jj j jl^ (J 
jjjUl ^jUI d^^L ^Kj 18 .db^L ,J>Lia^ ^L^l ^jJdl Jl^jl ^ — 5JLJI 



Lfl Ifcl Qj alt Ifl irTiMj iiLLJl JjLlajI j-Miflj ij-u^Lj 4 Un» ^ II 



Steven Jij^ "'J Gerald Holton Ll^j^ JIj*^. ^L^LlJI jL^j^il ._*"< .431 j 
J kEfl ^^Ixj 4^1 Juc N <\ ■ • ^Lc d^NL ^uij J p jII ^jUwmj» : Brush 



<_ ^j-o 6J-a.lj t^Ja^JI oLo-uj ,^jXi 4.n mi p^jloJI oLo^ ^-la£.1 ^j->I"> mi'i )l Jjl jr\X. 

oLaill jl jl^j *LLx^J J^jl^JJ S^riiLlj 4 i^oLaJlj i^jllj 6^^1I ^J^-^ 

Jl J 51 nift ijJjJI oLofLLI d^*^JL j wmII Jjj^j £-L&jj <jl J^h» ^Ij-cJI (j 

„ t t t t 

g- j i A 1 1 JtLflj 4 > Q /\ 1 c_&juqj Jj^-o Oj-llaJ^ *4jl J g-j^ i ri 1 1 4 i iniA, g- j i AlJ 4 » a % ... - 

,6J 



21 , . U , 



(^UlI-lu JJU)J *4jlUJ illj^^Li JjjL> jxJ 4jl^j Jj->I*i mm J j~lU Jjl JJU ^1^.^ 

iiLx. ^ui3 oUSJI J^5£ ^JL o5 <Gi V UJI g-L^I cUl^ ^j-a 
<£j j-cJI j ^U-^^U 4j,Sj5^ 4j ,^Lw ,rwnjl L^SJ c^L*-lu)!I ^1 ualol jl oLl^I pLg! 

^Lai Juljj ti^Lj-Li 4 Qj 0 g-j i^ll CjL&£ JjL J I fl V^JJ dJj^L (^jAij j nh 1 1 1 

,43L^t^il J LL^I ia^ j5 Lojj 4J| 4_Jlc 1^^* :_aL^I J^^JL 

23 «.^jj-oJI ^ 4 j J JULI Jj i m J-C Jjl5 Loi 

t 4jl um<I Lli ^jAi^j ^LjJo Jli 4jl J Llo J3NL Jji5 o5^aJ 4^Uj Jji j 

^1 4ijj-L-> Jj^ll ^ ^-A^J 4 <\ \Q a II ^p^jl & SjjJt CjI nil Cjj ri"wnl )) Iw^J^J 

(Jj^laJI a^-o Lf lJl fl^Jl oULio^l J; Liu muj Uai^» jljjj 4ll Jj^j 4lt JLfl 




^_i_flj ^ <4 ^ 4 1 ii^ll Jjlj LojjS Z.\ itlL^Li Cutj (J n iTij 4JflLAxuJ 4 \ j^Lj 

grn^wn ^Ul Robert Millikan qKjIjq o>->j^ io^uLJl 4jj^JI c£>=^ c£^' 

«4jJ| Jj->l"> iV> \\ p tS> Jl ^,f.nu mi^q < Lxr*. j \*S ~i 1 1 Lijj>jjLJL^ Ju^JlI I mi kJj Jjlj Loj fl 
(jjl*i mi o"-IjLl-o 4 CjJjI <jl Jjlj ^11^ 4jjJsijJI ^^Aijj Jia il \r> ^,1 

jii iVnl iljL*-* 4li^ ^jJI j^-^JI ^L^JlM ^ ^i.jJI JLt» :JUj < ' 

2 ^ « . L^-j 1 lufl n Jjlj — JflV I Loj.fi — 4 oij ^j|" tVnl 
jj i^joiij^UI S^UaJJ ^iTwnnl ijjl_»-* 4j^fi J lik^Q jKjljo jl£ 

^jyJjjJI JjjJlJI oLjJJ^jIc. ^iJI K /tllSLuo jj Pi £^QJ t lJ^^ 5J>jL^-j 4 nun £j-)l*> '"'"J 

— cjHukL! 4^.jj>1! Sj^JIj — p^il aaj^Ilj ijjjJJI J lLAi LLi 

j| jaj .j-luj-j J^J-o J^jJlJI 4jLj^ J| 43 U j ^j^fl 4^ ^jLL^. .Jljjlj J| 

nl s_JJ^ 4 J/^LjJ>jjil I ^ r> k t H 4j-JLjlJI J^jJ II Ll^-_uLij-c sl)J>Li. 

:Jl^xJI 4_jL=»-| ,3-0 ^>j£1 ^^jjjjij aJ J-oLillj fl*tll 1 ^ i^i ^1 ^jJI in II /iJ I 



Lcj_ubj^i L jxuJj 4^-ol p j_ubj_a J[ 4j».L^j 4jl ^jjl 't m i m I dj, jl 
JjJ^ JjJaj)) JjljpJU 4jic Jaaj Jjl^ ^jJl ^laJI Ci^jJI jllx^l UJ mill j\ 

lj Sjjlj 4 o mi Cut£ ^yJ-ll 6 j*\ > 1 1 4^1 m^^ll pLj^xcJ 1 a Lc 4_=fc^j ^jl**> m*i J i^i*^" 
t(Lojj ^r^£- J^-l Jjlj 4JLo ^ > cu ^ jJ I iijlj^JI 4^^aJI /^x. 4jaj tJ^) 4-LjLlxJ I 4jL^-jI 



Alfred jjS^Z jj^AJI aj-ijl iiiLJLl ga'^U <ul Jl LLJj dJj jl^ Ujjj 

28 .4jxJHJ1 JjIj_oJ1 K^Lijj JLt ij-toLuil 5jj .n» dJj ^ ^jj joTir.lj .Kleiner 

Amedeo Avogadro j^jl^jil JLL^I pJUJI j\<> LL^3 d+*j 

<j1 Jj^J — Aaj Lojj La£ — 3^.j^ ir\ 4ii^i^i Jl Jj^ajS a5 (\Ao"l— WVl) 

Ijj* ^jl jjfcj ir-t c_fl -LA j^Ji Jl ^Ujubji-H GJA Ojlj 4 JoJl-uoJIj Sj Ij-=JI 4^.j j 

jLi i jro^ jJ&j ykj) rr ^ * x 1, ♦ Y Y\ 1 J I ^ JLJI ^jjUJli .p^^iJi Oy*** 

iiik-i Sj^kjll CjL^jJI S-JaJui] ^fl^j jl mi 0 1 1 3jj CjI i-v ^ JJaJI IjA U >\Q\ 

^(.[l^LS U,o] JUo! Lt^ Lj£.^, 
^-jl^ (jlS^ t4i^j Jj^l 4 U-t H jjjl" ailil j Li I » 4^ijjj^JI 
JjLtuJI i^jLLo jloLo Lr fi>j ti^.jjllL 4_LLaJli! cjLjLjjJI J^UuLml <1L»j-U 

ij>.jjUI cJj /ua J 111 I Jum JLc Joou^l Jmi.'mJIj jlilli <4J^La. p ut^ Jjjl 



.Annalen 4U ^ Jl 4^ » 

^yuajj o ^ij ^ilxo ^jjfj 5jl^L=». 4I1a2 <jl ajlj ^1/ jnU M>f.l j der Physik 



0 



P C *** 

I. . T M • X Von 3- , Jatl 4 

1 (J ts\ flj 4jJLoij ^JJ3 La die 4jI — ^IjJkl J M mi Lojj — ^jjlXxiojl JLfl Jjlj 1 a iJ 

P ^ P T 1 ^ P 

6A^lj JjtiJL) 4lJLoj Cj^-U^I ji-i JU>. ijl J^cj J1 .d_l j 4^ J$p ijl J^. 



> ^ • 0 jbl/ jjU tiul jjrdl ^aJI 

J_aj^j 4j jl -J^LlLs _>^-1 li^j j mijjI ^J"\\ <<GJLujj /ya 4^1 ^aj| Lo^j j^julC J I Jjlj 



C^ba^J]^ CjIj jJJ ^jl 4 o in la. 6jj-u^_S Cull ^1 J 1 H > J J I Lua_ll ^1 nilj (?uUJj 
Oj^JJ (^JjJj^ m'jl oLlJI jJLc J| 4 1 1 n't ^-lu^I 11^_J 4ajljjJI 4^jjaJI ,-n<wn 

I ^ SI./^q^ oli^^ > AYA gift Robert Brown 

i-LuljjJI Ojj^I j^xo Ca^j I 0 Ale. pLLI J 4 5li II iLjijJI ^liJJl ol 



ifllxil oU^aaJI ^£ Li jZlj <o1jLiJ1 JjLu. Jlo pLl^I jta uiill CjLliJ^JJ 

* ^kj f- 44 ^ ^*J^0 J- 0 J ^" 1 .. 1 .^ *~>^ pj ' n ? N 

4^j [VJJ Lfl-Sj 4jl ijit j 1 1 Ijjfc ?j 1 ^_fl^-Lu » :i±i^ J I J-o^- Jjl 3 s cjJ^ ^ h 
jj *d JSL* J 4iJutil i,^=J.I f UJdl ulj pLn^l <S,I^JJ 4Ai>JI i^^JI 

SJjL^o (^iijJ 4^-n > Jjl JL5 jl L* i jZA\ j^ii IjrA rs Jj^jl ilAjU jJjj JLfl a3 

c >» :JL5j OjU> tai^J ^ylll ol^^JI l <j miq^ 4Ij^1^ ^ l o^Vnni l ^Hl 

i^^JI jta mi3 4Jjoju 2;>=»- JJa «.5J1 mil LjIj cj' "'^ 

iS^. JLa ^jil ^1 -l> ^ ^jUI ^^liJ liij ,4^1 c.omm<:» aaJ» :JUi 4^1 JV JI 

4jJj (jU dJj ((.iijljjjl iAiJ^JI 4^ l^jlr. IjSIUIj ^iiLUil ^Ln^SU 4^ ^J) 

4^0^ ^jL/iiU ^jLl^^^II 4 1 \ I ^ ~J 4 riY\ OjIS Jj tLh mi 0 3 U\ \ 



.P^iAJI icj^juj jrG^lU 4 5 l**UI 4_u_>jjaJj1 gjliUJI ji infill SJjL^o 

^ m n ^ 1 1 Jj-a O 0 *- 10 ^^L^- (^>o^jl1j j5 4 *ino 4 Iri^ 1 J^j tCiljg^A 11 4 la u.i l^_> ._«\lj^ II 

< < ^l J) ill * II _/V-uJL> ^ fun i Lo 1 0 AC J-Hj 4^aj1j <nr 6 j\j*T\ i CjI^j^J 4^ lIIJI (JJ^^J 

Jj=fc.l J^q cJj Ij Ij^-qjL-g ^L=i.j Jj-aJiJ <jl ^j5> 4$jl^JI GJjfc j j) trtTil 4JLjjJo JjjAil^g 

***** ** ^ 

i&jL^II J^jqX. jic 4.* «o j-a Jl 2^.1^3 5j)K">> ^ o5 1 1 a ^_y& tip "\ m 1 Jjlj 

I \\ ni'i J mil /jl^ (j^-lj t4_lcs^J (J p J 1 1 4_C1 j^-u <ijj|jj^Jl 4^j>^ 11 

«_o <.im Lfl Lull filg-S 4^ Jj^Ii ^1 CjUjh^IJ 4jK1l 4_^lj)!l 

ijjialll 4lij^L>o ^, \-^*t nil I jJ tLftjl >"i^l 4 \*\ a \ 4 \Q Lfl djLubl j^Lfil au J jljl 

£jubp iflaij oLubl j^-Ol (J[ Jji^>jJJ j I miV^I £j£jlAjqj i^jjlil ^A-i^j ^^11 CjULjJIj 

i^jj Sic pIII J JaAII l> \ / N • • • a ^LS j-Lj i^.m^ 4JU. J Jliil Jaj-w Jx 

i^jl^JI il^LuJI jLGcl ^ixu ^Lil L^JjLU ^1 4^ ^Jl /^il 

CjUjialll ^ j (J idl^j ^a^l ^jJI — J^jI'i mm \1 ^j-^lj «.LoLgj i^JLo 4_j, \j I fl"y|| 

O^UI j^l j^Jj jl <>b r^ilj ^j^JL 4l^ — VJ UaJl pI^I j ^CLo 

Henry 7 ^_s^Lj j_iLuj ^^14 ^^x. j_i ( ^Ll'l ^^-"j^?^ pJLc a, ml j ^ ji.) I <^r, 3j 
otjUJ (^jLLI j^jJI jl^j iVnl oUbl JU>I -u^l3J Uji » Seidentopf 



Jb ((.olA_jJ^J j oljUl J j^. j 4 0jfl^ i C^ijLjjiJI ^Liil Jjj-U J Ua C»» US j mill 
t^jjL^jil J-Xc jjjjaJLl 4_fi_ij^2> ^jjfl 4j1 1 in \\ Ninl L-^J-^ 

tSjJd^JI jlii^L Jo-ij 4jI» > Abraham Pais ^La*^jI JLij 

p p ^ 

p 

/j-o o^JI Iji jJ5 pjII jJ tijiAdJI Cy> ikaJ Lib ,-n.n" — ^jlx. 

4jjkj (J-OJLJ <Jjl_UJ (3 ^ tdO^jrUJ Cjl OXi)^ II (JjoIjJ Lo,_UC ^ZLlfc.^ t^k-lj <3 

i ^ tu ^ ^^-^ ^ ^^^e Lo^j ^IjjJI i<^=JI jc <G^j JLujI ^ 

^ p 
****** ^ •* • 

(t.jLoj^lj i^j^ Jjd*J» J1 — ^AJl dUj J jh^ rTilt 



ic juu L£ j^JLo l^ji ja! Jill Jj^j ^iJI iu^UJI ilUJI (J LiLu Jj^fl a ^ a 1 1 Ijj* 



wiijiii ji iwju li* l^k d^jb j-JcJUj ji 

J-c ^1 ^ U-o ^Lc jjLLSuJ U ^£i->l ^dl 4^UJ! in mill ^J^j 

" .1 jlr 4 j w n \ 1 1 Q Q J lVi cJjL^-J iijjLaJl 4jjiaj jLL| (j icjLulLI 4^j^JI 

t «• .... .».. _ «• 

JlX- m ^jJI l^uil 1 j I La. ^L^> La^lt MVY ^.Lc j As \ tn\\\ <Lu=>2 oIjj 

Dialogue Concerning 4jLi^ jj ic^aJI ^Ij oLul^^l 4 g-^. j 

^jiii^jj^ SjSi ^ ^A^^ J * j' ^ Two ^hi e f World Systems 



p pMI o IjJ^ JJ^J ^3 t^-tuiU Jj->» ^Jlj^J ^ i^i fl dji«Lo ■ ' 1 j ^ " > wi^J^ 3^ 'Till J JJ^J ^jX, JljLaJI ic^aJl yOU 

.(Miller 1999, 25 ^Ij) .i*iUJI VJ UJJI 



null JjU*.j <^lj^l 4 j 5 j jj ^jJI Jjj^JJ CxjLlli jj)^ 1 1 Q hu I ^j^jii 



pUljJ^ II j (J^L^li wjLjJI (j A i i d» o cSjrjbjSJI ^0 mil £ U »" 

ji^-j tdLo-Lo^l ^r** i 4jj elIL> Ip^Lq-o l^o^ ^Lc-J t5j^i-uaJI Sjjl L=J 1 

<jJ^J Lojlcj 1 J*-£ ^^-J <J SjJai SjK^ elil I fl J r> Up ou <L=*L^) 
ic^juj S fJ* <r^l I Cjij^n^ 1 1 i \\ iiLljLj lfllj iLoLxj 4_^Llu 4 \ 1 0 mil 

J| ^ a 1" LaJjg. ' fl-i£j tl ^ Ifl ml pIx-jJI (J till pljJai ta 5 j <e1j-mJI 

(> iSll oL^II ^ oUU^I a^I J j^I SjIj <uifc JSf jll^ ^ 4*I5j.\i^ 

qUJ mo «Ufl"> OjU <LsLo d^ojfl ; Jfl Qj La Jtf.j t <LjlnU.o olfll mil ^ 
4 ufl nilL *l < 4j Iajlj p I \ / n*j I a ±& -w*^Lj U,.\\rj .aLaJSl <J£ j <LjI.hu o 

« M, - C ^ _ C- 

Ij-A (J iiJjJj-fi (Twn J j 4 ^tVu^ 4^jjsJI Jjj) < \~i 4-lajj^j I (] j> t *> 4X- j^u 

.Uli j£3 ol^jolUI JS J j^Ua)ll jrj^u ^ ,dlj jl oU^-jll 

•* 

ill j 4 m 0 mil CjjI^ La I (j \ r> ^1 ^Ia^JLluL* ^ nn ^jjj 

^jyiLtij J^c IjjII Ijjfc i3f™^ 4 j Q 1 Ji^ll J-t jl <4 ^1 null ^UAil >_Luoj cJLui) ^j-uaJ 

pp. ^ 

<J Jj^j^l mil J_=J ^ Q U jj tJULj tifljjijl (J JjjJ^i.^11 ^^al^ M>*jl j^q JflVi i Qj i^l I 

j--q iojJtlj dj ^ ^ j ol^jil c^jJI <^LH jSl JJjj tjjisLDI Jx. Ij5"\ fun pLcjJI 

.4i jjjl J 4^j ^Ix-jJI 

^^-fl 4pL1I CjL^^oJ Qj i^>ll uIa^ 4jj)(j m > 4 \^ 1 tuNi^ II K >\K a II j-ouiG Jjl a a 

^I^Jauubl J icLJI J ^Lxo VV • ic^uj iijJLlI 5jl>^ j pl^JI 



{ J m c L^ji_tu Jj_c p 11 lj Cjj mil CjL^J-a d^ltu y\JLL» j lL II 4 \vfl mi J^Latl 

ic j^uJLfl ij-^l * 3^ (3^° S^jLu^JI cj^-u^JI uL^^q 4x^-uj jjjixflj uijl ^1 , IqjaJlI 

ji ^111) l^^ji ji iwJL dts^ jx j^ii^ a^u^ oU-jii 6iA i^j d>=^: ^jJi 

J^U* Lilj^jA 4x- ^uj JwC JaxaS U ^ M CjL^j^q liLJI L^j J ua^ Jill 4x-^uJI ^\ 

dj-aJj ^Ij^llj U *^ M £ ■ aa" d^l J tJLLxo 4 \ \ mill CjLc^r-"-^ A Aj5> jJjj 

aL=^3l <3 & ^Lus dtxijjlj ipLo io.ljj I j Li iic-LuJi (3 JLx*>l ^ • 4x. d j)Vv 

j^o dUU^ oj-u=J1 J JILL J^ .(ddl 4 wntlL) i^LJI j ^La 

^J^oji *4x.LJI ^L^o i * j^ai j^dl j-^i ci(3 ^ ^jj 4-ulll dl^ljj -< y<j IjU 

.(d_JI 4 i rn\1L) i^LJI J A> * j^jlj dj^L^U j d j) Vv c»j uqJI j-o d j ^ T» 
LJI 

i3 (J^J^ t4*\ it uJJ pi a t II jLu ^uLtu^ll (3 4j| JwC ^ j tr\}\ ^p^-iJ uaj 

\ ill 1 ll J^^SC 

cj^bJI ibLLllj <<!A3fiJ IJ^Ijus <^^^ Christiaan Huygens Jm^jj-a 
L^jjtj 6 mi ijj^i — JUL I J\\ ,n jx: — Thomas Young gJ» ^j^I o5 j 

Jivljj isk-oo ^ 5 f"i J^ -i» jLL) c^_ubJI Cj , J j i*\ ^ liO^j ^ «4_j ^jIjJI ^jjjjI JlI I 4 \1K I 
jl »jS j ^oi l_i^I>j ^rjjJLJI LjlK ^3j in J*iLk SjLLI pill CjL^ j-o Ji>-I Jj Uaj 4j 

J-c 5jaaI pUjuqI J-c James Clerk Maxwell Jjj«.i^U d 0 hm% jtLtu a5j 

j^i .4 * ... tUKi t lj 4_u^^J1j c j in M C^-j ii^Lc j j^-j (j-^Jlil Lo.,\\c 4_^=w jll ijjJilJI 



\X\ ^UJI 4j.i,gUI 

c 

Jj^jQ Q nnl LgJil £l-u^IjJ1 ^yd (J^J <J-*-fi-!lj pLqJLxJI L^-luLS ^lll P^jlAJI it^aj ^Jfc 

■p. 

^±33j£^3 (^Ji £^15) FM j^jIJI (SjjL t- • ^^11 l^J^ jLL>j) 

L^jLi (cjUk^II jj^h ^J^? jIjJhj) ij^^il Jlj-LSj! loj^j £T4j) 

J\ (iua^JI ^> Ojfiil e> tj'AJ ^1 l^^I <\^AJI j3J3 

jji 4jLiI»^1 gvAJJ jJ^II 4_L>^1I Jlj-L^llj t (4juo^jJI ^^aILI N gr rnfl\ Jl 

4_c^u )> ^^^3 (( i Al I )) ^c. Cj> \-\~\\ LoJj£.j tLoL^. 4_Xxulj3 4 i s LxuJI 4jl-lu*^|I^ 4 \i mfljgJI 

,1 Vi icL 



Jlj Solvit 6Jjfc <Ui jrJj^ ^aJI J^jJI Lc ;Jlo i^jLl 4 ft lift) ^Ajlj dJj 

jrO *^J1 (jl (^1 * ^ru^ll till J J | 4 1 fin IL ij 1 (3"r_^aj /jlj 4 t^j^II ^-cul 4 1 lr 



f. fr * c 

^l^i *^Lci_> J-aL^. (jj-Q U ai j (j wiiXi 4 t \<\C 4-jl J-C j^u-fiLi I c-i^J * j) iAH ^jl dLui 

yG^Jl (J^^f (jl ^ *^ (jl^ 4 L>*^J^' J^-^^' ^ 1 rnj 4 Mill ^J^\H ^J-Q ^.jlilll 

JjL i^j^oll n f nj ^ J 4_iil^ i^jjj Llua (jJ^-J (jl » T < ^ J (jl^ 

.4±»U 



P p p 

p P £, 

SJ^^JI ^1 ^jl J£ pLqIaJI jJsj itjjAJI jjj^o ^L^jLj jry^H j^c- 

Qlaa in AS CxjI^ U£ 4ic Ij)^^ tAjj^ mm 4j"^U*. Jj^Vt ^J^lij 

P ^ ^ P P 

j j -4 J ub '^V^ ^imI L j^LoJI jj-=».^JI <^lJI ^ cKO^ 5 " 

£ AflljJI Mill l) j-uj < s ^jj^j * a j) a»aJ 1 j ntllj ^il^JI dlj ^3 L*J 

p p p 

^LxjUI i\^"w tiLlj jjljj tptil ^jLjja. aLaJjl j^^ll ^j^=»JI 4JsLj^ 

ia-aj Jl jtVJL cii j Lllljj| 4_ij^jJL» J^ajLSJI ^ ik'wiMj <>^Sll ^LjlAJI CjL^jjO J_C 

Edward Morley Jjlj->b Albert Michelson jj.nKjLa jj! <^>?.l jSj 

4_Ljji: 4JI I xjuus t > AAV ^Lc fl j K J j-iaj Jl 3 m ^jSI ^jJ^I 4_j^3 

^jj^t pljj J^Ja J_t CLajj 4l^ jJ^SlI *>=JI l-U^jpj ^L^j^l J>lj-a 

c p p 

iijlj p j .All it j^u Jjl Ji_^^J jii t ^O^ll Jjlxu Jjj^. Laj t i r\j Oil ■> i^ij-flJI JAajj 

^1 cJjU^I J ^Ulll jU^I Jl J^jUl Jl *U*J1 u 

J_<jj LjJ I j-flJ I <Jj LaIaji mm Jj IjI j O I mfl~J I 6 j-A) j^j I j fl La J^j ( i J jj^. j ^ii. jj 1 

^Ul ^jjJ^JI ^L^AflJI — Hendrik Lorentz y^jji cLjjIa J^=>j3 U^t ^lc 
George Jl^jli ^jUjisll ^Lj^lj — i^kill pLj^I Jj^j j^I jju 



ilS ^ 4jIi^1I ^1 m.^SH i^ub Jl — S^=w JLt J£ — Fitzgerald 

.Ja^aJjo t^c. pj).aA!I JLt yoLj J* ^ i C^xa^j pL m*jl J£ JLt 

ptjjl 4_JSJ I Sj-buJI)) 111L) 4 wn thl \ t n Jjfl*^ U j\ mfl'i ^t 
It Ujrt^ail 



aj i-t^j 4 j j 5 j j SL^-fi Sjjj^k Sjj*^ ill ^jLj » :Sj-o olj (3-^"' <V> \ \ JL5 

8 « . 6^-^ ij^i glaj ^1 <Li£jJjJI iijjtil Loj)) :c_fiLubLfl £ ^%ol 

LLjjuoj Lfc^II^ I j L^o-Ail Lfllfclj ^ .4 s 1^-^ n\\\ ^jj ij^ifiJI ^jjLLlll ^ya JQf 

^jjL^jJI J-iA"t JLt 4jjJJ3 L-ojt 4jJtLtyj tijjJiuJI g-L> j s fl 1L) 4Jlij H jcoj Jj km II 4wofl a 
iSflmlfllt CjUu'UiL 4^LLI ^ JJjj J 4-oJjG I (3 j It 4,* ? A, ijjSLfiJI 

^ j U fl 1 1 4JLxa itjjjl JJ^tj <6jJiLt> d hi 1 1 Jj itj^ j-Lsj ^ ^ jiwl jii 

.iJaluJt J-t J ja'JI 

^^lll JaI^aJI O^l^j ><>>l fl LI ^ \t\ tr\ J[ J^-u3 4_ijL>j-i-flJ I Cj^IL^JI j j ■ J^t 4jj^b 

cjLiiLt j-t cjI'm rtt^"i JLL jj^ 3 <ac SjtLux rdj^.j1j\<*;ll iiiJiJl cuj^ 

JL^ii cul^ (^jJI ^Ij^^JI oI^I^j waI^-o j JaaJ'j t^L^^JI jJ j-o j cj! nuULiAilj 

jl Uflll 4 4tLxJI ^ ^jj-SJL 4jLoLfl|j i4 J-^j^ A> jl 0 hi JLt 4 » ^ mi JajJI 3 

f l.lVl ml U»jjJ CjIaj ji 4_ii Ljjjl OjL^ J j J^J J e-flt^ahll v_uio j^ij 

sTj^a j^jj .iilajjl jkllLI J cjLtLJI J iij ^£JI oIjLl)!! 

Cj \^*~\\ Jo mil (J4J-J)) :JU i4jloi II Cjj^-Ic^ » fl j\ LLlLi c_fljJU> ^jl ^ 1 



11 - -iis 



p. g ^ p 

Jx. j I ^c^ILj pIj^u tlj^ 'a^J dLiA <jl ^ cllj ^-xj .d iAall 

ft 2 p 



p 

S4_*j 4 nhTt^ cJjjaJLi 4jsl Ji^i ^ I ^-lLJLclu ^5 1 Jj^ll J_t^ljjl 

t g- j 1 ^ 1 1 CjI^»j-1 y^^l 4 ^ k>\ t^StZ J| S^^^^JL) 4L> j*\ fl 11 4^>j "v 1 1 J^j ^jJ^ 

Jjl^ La (j Vil 1 (j ^ 1 1 o iajjjia 4^oJ^ J \ \ jj Jjl jry^ll ijj-taj ^ublj mii 
Cj*^ jl-JLo ^ I t4 1 1 null 1 JaI ^o-ajkj ^1 J_i ^ p^jlAJI tjol^ <jl ^jULoijljI 6 J-ClLjo 

^jjj-t^l jJI • \r>^ Jl 4 \ 111*1 ILs 4_£Loj-o (jl i_i ^ » g-j) tr\\\ ^Cjyju J J ^ ~\ ^jj 1 Jjj hi'nLq 

g- j i^ll 4_oJji. ^ jjl ^^^jJI 6Jj5> Jx Jj->1*i uu >1 jj&Jj ^-iJs^ij . 4j_jLj 4_Cj^llj j ^ *"> 1 1 

^yl^Js Lo LubjLjo ji mm Mil 4jL cIIj Jl iiLub^L ijj^_aJl <Lj^"11 ^± ^IS 

(3» -JJU Lcui JUj t£j /II 1 <-iLu2Ltl jrGj L^-jl (( ^ 1 1 fl *l 1 1 ^J^jJl ^jA 5J )) 

p p 

CjLcI^JI pl^»l J^J L^j Cx^ tijusUJl 4\ \ 4^^Ji^ ^Jl^ j J J< miT> cj1j-a LqjIc 



Cjl^iJjil 4Jj Jys ^jlTLiuljl ^_a^£.«5 t^yjj-^ jLiU ^Sj > fill 4 \ m\ ! Li ^jimUI'^i! 1 1 

p p 

^UUjLll (jl^l p|^-tu jrOUJ ^ jLjJI Ijjb 6J-OJ (jl 6 jJI J 1 ^ t o J^LxILi (jl^ ^pjl ijaj^Jl 



Wo i^UJI 4 ^mTJI 

Introduction to Maxwell's Theory Jj^i a^Ji UL^ > A<\ 1 ^ Li I J ^ jj 
«3£ o^^aj^il ijjj^JI lijuoUiJl)) ^ r, J^oi 4_» ^l^j <of Electricity 

^j,. >ialjJ U ^| — II OJ^j La -lie — t _a \K^J ^\ dliA Jjfc oJLlli^ >^ u 

«* ** * 

4£^> ^1 ci^U yjjIjLi ^LS J^i> JjSlI ilLJI ^ t «c^LJI J UUi , WW o 
j^j^J J^e 5JL ^ JI sM tl ^-x£ oSaJ a5 ^SH J^Lk 0 ,nkl'iUI 

^ P P £ 

^jL" jjl j iS ^Li ^All JJj J jili JJj ^{(.UjLj^ 

jroSU 4 » in\IL A-fii^ 11 4^j_=>. L^J ^jjj ^pJI 4_L»jUI 4_tu!jjJ 6.\ \^ Sj^-i ^jJ Cijl^)) 
(j Loj tJrtJjII >_il in'l's^ ijjJlJi 6J^^lC. C/JjJ ifljijjl jr^C ^LUll 1 iiOj (>i a I (j I J fl I 

Attempt NA^^ ^Lc ^iJI j^jjJ ^13^ J N *\ * o ^Lc Jjj^j 

11a ja «at a Theory of Electrical and Optical Phenomena in Moving Bodies 

i^kiJ Laoix^ jjo^l cil >im^ iiiUJI o^jUIl jjjjJI J^jjJ ^jju s^LiUI 



Jjij 4j| S^j^jJI jj-La J <Uj mill fijliil Cul^ La j\f, <Io \\ J^C — J_t^lj_ll 

p 

f*t_>jLj_ll 4jIj^ die jJJoll ^^aj^sJI J | I \'\\ Lg_jl ^| J j 9^5 j j () (ii K )Lo ^JSLj / 



k p ^ ^ p ^ p 

p 

1 H 

f p 

t jr^ll j^c c- ^jusJI Jlilil ij^La (j JlL ^ Cj fl : JU j tUaiLaJLa jl^ <jl 

<L»ji^j L^ixi lIx^-j^. ^iJl aJl^a.^-^j J^j^J cjji^-j <jHjji. iijjjco c^jl^ La£ 



p 

Jj^qj ^/nKjLa ^jLli ^jJI *Max Wertheimer j-^L^ j^J cJtlA^JI 

p p - p - p 

j j^jl^jr^i iicj 4uic st^LJI ^[^ ^oj^JI llfc jjl — Arthur I. Miller 

r » P 

p 

Mi 

tjjmKjLa <^>^ ^ i?^' J JU jii .Robert Shankland j^^K^Ll 

p 

p p 

4_a-U*. JLa Cj uuJ 4lt — 4 1 \ ujuJI J ijj^j (LqjlJI 4_ii Ijj /^jjl Cj5 Jl j — 4_LL*jul> 

P P * 

JjJjo ^yjj ^ji^j (J 4_Li_»j^kAJI ^ Lull ajjk 4jaaI Cjjlij 24 Ij^ ^pJI cj Li lA^iJJ Ui j 

H, _^ 

J^-c J-sj 4 dJ j^JLo pLq p V ^ 1 ...1 % ^j-i-fl ijj^Ji — J^^jis^iLj 4 I ts\ II 4 0 1" j Lg_ii 



^rv a.^un 2 \ 



^VJi\ J ^ La^ ijaJ^Ji g^Lilll 4Sja] ^ii! jjail 4_*ji 
iuljj^JI 4^ jj^JI ^jL^ I j i o 4qjju LaJ c4 v 1 4m\H 4jjJqj £-0 4^jLuuq ^ cJLlA 

Hi ^ C C ^ 

^Uil 41*: AjdiJL \ < \-o f li ^^Jl 53^1 4iUjl ,jl ^syij 

ixjljj^JI 4^ j_=JI Cjjl^i pI j-uj *CjUUjJI 4-» ^ ^sHi ^ail jj jJI JJi-J J <-(SJ^> 

cjLc j^'y & (J 1 (3 0 ii 1 jjplJL*. jLxLkl ^j,^ ' jj 4^jljfl*i m^jl ?t (j 1 1 1 



ss g p 

Lq ^Lc (J JLs j t^j^ II Kj^lljjJi jta moll 4HjL^-o J pIjIlL^I 

icuU 4^L^! ^ 4j5jS^II ^ryl^SJI u-fll nn<l iiilS-ol ^> ^LJi ^-^1*3 

Mb 

JjL icLi3 J| olus^j t4_tujl_JI Cj^IjUJsI Cil ir>l j LaK tc jjL^III I flVinl ^ J-C 



<> IpUlrrwnL cjL^j^JI Jl oLKJI ,> j J^l ,Vn1 ^ ^1 

4_i5CjmQ jl ^?l Kfl <3 4 nhVio ic^iu cilj^J * ^j^^Jui 4 i m\ llj 4HjI!) 1 r>*C /^yb^^U 

Sljl ^ fli J^LLjjl ^jC 4^^ Q-l I d'xKj-^" 4 ^i^j-fljl 6 > 4jjLo_il jlj j5j t 4-i^Lfaoi 

:JAI Jit obLp- 

(Jo*iV> ^j! g j p j) II CjLqjl/ii "^-S < ^\jtJJ 4»^.Li. tllLlA ^jj^l 1 4_i-S JlLi J^o 

jja^xil Iaa jjl^ IjLi iL^iLsLAjl j j >^> o Jl 4_i / 1 1 \ c L^jLc j^xi t^ljiiJI (j 

IjjJLJ 4 V>J Lo-Q j^£l it 4^liLtaj| UQJ niQ cLiUkjl (J 



^J^l ^ <^JL r? M l t J^IUI j Jj^ > A*\ • • • 4x.^uj - ? »H 

Jj^o ♦ * jum it <jLs <ix!>ljl]| J, Jj^o N ♦ ♦ * • it ^oij 

* ^qj jooIjJ ij-tajJL i^lUI j 
liilill J Jj^ N AV • • iLtli p^aJI J o^l^Lil jm* >^JI jLiJI (Y) 

iJLfiljp jp^l Cul^ 4 i j/^jJ t4jijo 4lLa ixll j Juunll 4^j^ j tVtll v_fi^%^u 

jljjl SjLLua cjjjl^ ^jLi to J i^l I cjL^-^-q (J-c L1Ll5j jjjtvJI 

Lc^q ja£1 it ^viiJ ijfraJ ixijjbO 6jlj mil Lojlt ^lL^J ^ JyflUail SjL m 

J *La VV* ^ oGJLJI j pI^JI c^=JI itj^ui *4^L« c*\Z ^ 

33 -4j* mill wjLjo3_"j| JjL^j Lo jAt NVO jljl/^jLo 

it^u J-C J-oajlj p^juo it^u CjjI^ j^U i4_i^jll jjjh'Jlj ^Jjj) mi*sLq Cj^L*-x> 

jl -iLi^Jaj ioj Nil 6l1jS> Pj) iA II 4^^Q J Jj ^Li <4JLq O h 1 Tv ^ jJl jjjuail 

34 .JJj^ ^aJ j^JI <jl Ol^ Jjj^Lo o^jL^oj VJ L^U1 /£J t ^^L 

ij^Jiij ^jq ,3 6Ti lL) i J (Jj j) <ii*sLq s^j^jLjLjO jJjJjljJ JjLujj J^j (jl Jj-ll^ aiJ ll J jL=v 
iijliasl iAjh'Jl 6 Ail) cjlkli)) :jJtJ Loji JL5j iIj JJ L >Ai_i 4^ ^ /^J t ol » jaI 

3 ^ tf . .IU1I j fl -^^ jJj)fl n <^ 4 \ / n ^LiJLajjfl'N 4 U\ ^ J /nil 

pj-iAJI it^vu Jjl Caoj3 ilj^ J_C jjl*JI pLaIaJI j-k!Lcuj |J dJj Jl iiL-b^L 

36 1^ 



O^ 3 J-^^l uJjJaJI Aj^Lj 5_=^1j^ 4j I 111 1 i n cJj^3j j jmfl J-Q ^jLSJI 



of 



' _ p p 

p ^ p 

p p 

4 i lc ^llol (^AJI JjJ^JI Ij-JLlj <«4 ^ i in'tll lui_LOH '^>J^ ^jjLLtalil <^uJ ^jl^ 

j^-qj ^IjiJI Uulj pj-iAJI JflTi i » :l_Liij IfiUjjij 4j JlS j <«p j tr\\\ 4 ^ i/^j^fl )) ^-uj! 

.dLic IjjOa^ jl lii^lo jLLUI ^L^ ^ ^liJI j >A"A • * • ^ 3 4^>l3 

^Ijli iA \ \ ti\\\\ £_o 4_Lfl o _/uC 1 1 c- j ,,J j J \"i ^ JoJs p j) < All Col^ 

ilil ml 

4X. J^tiJ J-^J Pj-iAJI (^J?Uu L^_jl (^^^-ij ^J^fl tiijlUl j J-^X> T * ♦ • 4X. jn^LJ 

jl lr>5 II J J 4 > ni'i IL Pj) (All 4X. j-uj ^1 I J?\ » : ( JjLLtulil _ u£ j t 5 fl iajljJI J«i-a 

p p p p p 

(jinA I^j ^^jq 6 j^c* ^jLi 4^Luj — r All 

p p p * £ 

Jjj^uSIo O^jLa-o ^1 ^! «>4 n null l-ui Ui j dJ jj tjxo^l 4_kij ^ 4.U^11 ^L^uaj 
jl Ufl 11 plj-to 1 (j mii 4 J | (^jjj (j' '-'^ » Pj)<All JLaljl 4_c^jj J^^j ^jJI 

- P _ P 

J Laj ^LiJI tj^cu i^xa JLIa Jj^Jj ^11 Lg JLil>j ^4 U ^Ljuu^j jl d^Jlit 

p ^ p p 

lklLI jLkUl ^jILo j-c 5 JLi mlLfl t 4_i_jjiL 4 ^ jTi dll Cul^ 

^ ^ p p ^ p 



s i nt^ ) jl Kfl II 4 n 1 1 1 1 L> 5, \\ m II 4X.j%u i alia j i_S^lju^ <4 lr^-\ 1 1 t t wnj Jx. t A fl 1 - u3 IjhO 

CjjI^j *l1jLc^mJI ^ ^ ?>. Jj^jL5 Jj_£Llj ^ p j i^tll icj^jj cjLu :4l.>j l-V* J[ 4_Lua^j 

4Q «.4njflr j^L ^ CinriJ ^1 4 ? /nil 

pl^-uuj t4lc I J i"*Mm -kl 4jfcL^Jil ^| dj ^ la p j) <All j lino Jjl^l pl^-uu 4P^-loJJ Bo^aJj 

. p j liaJI j v *j Ijjs I 4^j^> Cul^ I A ^ a S J-^-lj p j ij^JI ic^uii 

Jj^flj 4-oJLujlg — J J jrUl Jjj-o_i — idJj J-3LJ ^Jixi <4 r> 1 mi I ili^a J], 4jt_Sjj 4 1 \ mill 
ijjj&LtJI 4 I i^tll J ljr\ii^ a£j *6j-Lua-a 4^ j^. Jx. AS ^ p ji^l) 4x. ^) 

j > 0 \ i j 4 (j ~\ a p j <^ll 4 i (»l ^^>-> t_fl^-uu p^i^JI &l -^*^L> ^jLumo (3 JjJJaj-i Llfli^o 

1 m Jl Jj^jLqJI ^ I 4 n mm II 



«5nln^ ll» 



LjI^J t^^«aiJ^-aJI ^I^LL^II CjIpI^-J M*\ O ^JJ«i 4-31jQ ^1 t^j^jj ^§ 43-ujIjJ 

.<5 jy^* ^^11 1 4 1 ini IL 

JjLaiiljIL) LclA Lojlij tj^J < «^J^ II J^^^ ^_fi^-uu» IbjJ* mill JLS^Q 

45 Ij LoJ-ic Jill I ^^jJI j j (t . 4 K mi 1 1 J[ Ji^ all ^ijx: 5LaJ)) i^tLilil J^Li L^i 



p p 



j^ua J^J>j 6* j£<*' lt*^* :L 4e i J*^ Sjr^H 3L«JI J 

** hk v* — 

P c ^ 

«.4 ojjqJI CjL^ yli^l ^ JljJjlJL 

p p 

^LojJI ^jo a o JjUl j-a <Uc ci-h J ^jJI J-JI ia\jl Jjij 

I p p 

^ jLkiJI Lu^iJ c^jljil jjJI 3^1j^a ^ <£ 

ULoi tj^aJj o^j J L>^-a Lo^jl LUi jla l(B)j (A) LxA ^^1^ ^> "s U a \ 



A (I luAj 4 111 i3 i o Q ^ a 

p ^p 

JcuLlL Jj^kJI jLLill 4^ J!Lclj ^jJI JIHI ^ ml 



v ^ M r > y ^ ^L_U5 



M B ^'^ 



^ IjU ^l^ui ^-UJi jx. , Q.^rai iki: j ^ ^111 (M) ^i^il *(m 1 ) 

>*l=JI JI 4^aJL c^oJI J^L, jLkiJI O^lj 



dJj J^j .P^iAJI JUfcil pLg! (B) JI J^UL ^1^11 5£ 

jxjj^j ^i^iuj t(A) 4 U fl \ 1 1 , 4j j^JI p j) ^1 J^lS (B) 4 laAjJI \\c ijjyi\ 4-> 
(joj^JI <(A) 4USMI jlc J (B) ikiUI Ale jjJI (jl <JJ^J 

J| 4 wnilL ilaljlll ibJ^I ^1 ria^ll 4 ? /nil JI dJjjj» j JU 

4 lj n)j J^^j *i 4jl Jx> 4 j \ tt\\\\ Ij-ajg (J^udj t(( j\ Ufl II JI 4 w 1 1 \ 1 Li ^j-olj^ ^1 j^LaJl 
ql ((4,>0jfl^n 4jUwI dilb ,Z\ r.nU Ajl . JI 4 wn'JL LqjJjJ-^I 4^ >^ ilLw j La^jl 

^jl ((4 fl ll^rfU) SjJO-OJ (J^I-qI^J-^ cJLIA ^Lj J^flJJ JL^Q iJLlA ^)AL\lj <«4^ ^ ir^)) 

43 " - - 
. <( 4 \ 0 1 fl % » 



JjjlJj t^jlk A Jj^oJ lJIIa ^>Xi^J 4jl ^yJJU ^-^fl tijj^Ii I ^ I 4 k WrM 6j^-fl 6 JJkj 

2^ojJjL& Jiij t^JLxJI Ij5jfl-w u^Lojl jii cjLq^ (j L^jj^I 

pLjj^II ^Je ^Lul lyyLj (Ia (2jL$» :dLiJI Ijj-*j <jLLo jL=^l lJ L^i ^ ml (_^»lll 

I (] n mijj 4 \\ -\ \\ V\"\ tw\ 4-1^. S^jo-a • 0 ^Lc 4^-1. » ^ ^LaJlujI ^j^sJLluI 

SjroiJI CjLcLuJI ^Jji-uaj SjLo Jj^j 4 n JI jLDI £j\j\ Ufl II dALlo 4^AJ J 

jj})) r^jji j .jh ^ mil 4jujll 6Jjj^.U Sjru^JI icLJI Jx. I fl K hn^'i ^^lli 

.ilolj^ Jjlj^l J^. Uli^l La UjIj L^i IJr^ie ^iJ' ^ lt^ 1 

llijL ^-Icl ^^AjLi i((4jLjL*JI J ll^ J \ j\ LaiJI IJuk u l » : JUL! J-u-lu Jx. ols I jLi 

jLkill Jju^jj V ^^Jl JI ^^Llu J jh-i-uaJI ^jjiLdl Jjo^j Jjl)) :IA^ 



, • i •** 



Jli — 4iL^llL> Ji\2j> ^ ((jJbI^JIw J J^j^a J^j ^1 — jil^ll (>ojJ' Jjl 

.gfllUtl isUdlj jlkil ^liil jlc cLllJli ^fj| JjilVnj <UU YU Jjs Principia 

p t 



^ P P P 



p ^ 



6* cPj^ 1 5 >-£-* — Lwl ^ 

* p p 

<^U.j cLaaJjI iiAjjls^ Sli^fltl u"^ 1 1 jJwl ^jl^ jjfcj iScience and Hypothesis 
Sjii ^^la. diaj lijl Jj *Cty-°J 4^ i^lj Sjii dixu ^1 \HU r^ll^JI j 

Jajmljflll Cy> ^1 aJJI ic^il — Ij^l JL5 — jjSl i^j^ ^jj 

j^Au ^pJI ijjiiJI 4^jU^ 43 I J L^i (k.^iml ^1 cljil jjjuI l^kij 

p ft ^ 

lAiuSj , JLc 4j^l\lll 5^j£JI CjLcLttiJt ^igQi^a /« <cl mil ;> >j aLq! >xaj Cul^ 



jJt>j 4aP Cj ,^Vt 4^l£»^ J-xiJL) dLxAj .l^l£UxOj OjKil jJ-uzZ J 43^cLo ji 4 11 
S>j£JI cUUJI (j^J^ JS^I JLc j\) Jl jryioj 4^1 



MO ^UJl 3m,i 



4jL£ j a^jJj^U iilLxil Sjr^lo ixuljj Peter Galison ^jmmIU. JL*j 

s cjULJI o-*Lh S j^i c^l^j ^Einstein's Clocks, Poincare's Maps 

I — »l <ui J-i-Qj ^ jJI o^fl^Jl <3 — jjljj illjj^^ jJl-qI^aJ^ s^o^Jl 

* _ c. 

cjIjLLJ ^Ia^JLloLj 5jh & II cjLcLuJI jj-^J cj1p1^>j J^c JJhu^JI 

.>V£ (.U Jl W\ (.U «> 0^ j 

^ya J^LjJJ «4_ij^juo SjLJuj)) ^1 Jjk3 mi 1^ <pl hi JalaAllj CjLfl-LoU «4 m ujuJI 4^^aJ| 

Jta uLuiJI ^jj S1 «.4u^klll AjJg^H i^Lj^iJI J liSl r^uJI ^1 Jx. 



nun I Nil 



l£l ^1 ii jJtil Sj$j)X 4i^Lc.)) Jj_^J J Jfl" *J nin 

«.i^kiJ1 gollUlj j^a^I 
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«d£ j^Hl f Llu^U iu^SJI li^Lu (3 JC * >> 



Annalen n 41 51" ^jJI ^AJI <G^-> j IAa J£ ^ , gj< ^> ^.1 L^j 

Lo_»>i t S/_s£JI 4joa£>! Jwq ^x.JI ,JLcq ^ *\ ♦ 0 / 



4J£ Ci^JI 1 \ 0 nij » :Dennis Overbye t^L^i^ u .mmj ^oJjJI «_^l£JI J^Iu 

^ 3 5 auJI SjJj-i 4_i_^oJiJI jliiSlI j£j JLc 4 Lj uijJI 4jJJI SjAfl J-C 



^jit tUI'ti 1 1 j Jjuqa^oJJ 4-U-4jojJI 4^jjsJI Lc SjajuOjll SjjfcUaJI J ojij )> : ( V>l*t mi \\ 



j\ J^ajJI 4^^ ^ LL^Ij Ijhi^ ixjLlJI ^kill 4^.j J 



4 ^ 1 mjj Li 



■ jAi ^ J| 4 win I Li 1 ^ <^> ^> \ 43_>Li 



r> » PJ) II 4X. j^jj 

>;Llj Jj-cuil pljl^^l CjIpI^p ^iij ^S^Lui^La ^li^ Lf lll «4J ^cl J » 4 



Jl 4i,imIL 4^ 4_1L^ j ^LL^ <> Lc^JI ^kli Loj^ 

V ^ Jl jh-iu ^111 jrdLucJI i^LaJ! c_j jsl* Jlo i4l»ljla old^l Jl 6jLi)IL ^1 
J}^3 ^ 4J»I Leu : 4 iii q \ oS^JI (J JajIIj ^-ualjJI g-LllLuj^lj 0 I II Jj^j j\r, 

ji ^iJI >^JI o± >JI .LliJ dJj i> *L±1 dljj^l Iaa 

^l£il l.>.w,i\ ^^Jl 131 <Gl jjhnml <Principia <ull£ J^Lu^a j 

j U ; L^ljjLo iiLuua ^ Uoj i-»j-»JI 0^ : JLfli tLucul jl";; iiLJLlj 

jj^LJI ^ L^_tuLi jlc — iiLJLI 6aa jjU — jLLUI 4_<jjLLg — 6^0^' 

^ {{.IV — S 4-JjLxLG SjJ j^-oJLl Jj^J (jJ ^IjrUl 

^jjL5^ LoJo£, ^/lJLxi Jj-Li 4J I n i r\ $ j j) 

p. 

(JJ^\ ^4J^la tjj^J (kii td>aJj i-n i^fl II Jjl J-pJ cjilj . Jju^IjJI J[ 4 wn\1L CjjIj jj^j 
f^JJ «4jlCj^u (^qV»5 II SljLa^Aj cJ^iiJiJI ^yfti i_> u^fl II J^la i *.\^ " I ^^LJ| 

Jjl ^LL^iIjI ^-u^jlj ^"Ua\H ^/LjLis 4_al /nil ^jjj Lj-flJ tijUi 6j U nt^ ^1 Jj^JLluI ^3 

. 4JuLlLq ^doJtJ JjLuj^JI 

j3 i fl*jJLa.l uIiJa * c-fl^-oj S^j^CicI (j\jLl> ^j-cJ) Ji^jj 4x.j^-u (j nfl xj d j ^ ii 

J-s i in)) :J J jl'i ni'ijl JLS Lc^j .^Ijlil * flll^ n dlj j| 4jjJ JjJ^j <n JuloIjJI ^ Lo^jJLqJ 
\ mi Lajoj itjoi-aljILQ ^j^lcLuJI Jjl dj-aJlil i_.m i fl 1 1 j_x> (jj^ J-a^ll I JjjJju^I jJI 

p ^ P P c 

g^Li-utj ^ aa ,,.11 J^c 43 " ^ ^jiwlj jl Ufl II 4 jj^Sjl J^c 5l j-o 0^*"^ «4x.Lxi» 



K-v j Jq uH Sjjj ^ tiJLli-o iflLti^ ^LcSLl lt*" 1 Slj-o Jl 

iijli cjjiAJI itj^uj t^iil^s 

Pj) uaJI (jjQ Id * HI Jjl (J tAJ < ^-LJLzw 4 \ \ fl ill jfclj^A MlL LlAjI I J-A j I QJ ^ i U~ . . ■ *t 

^LxJu 4 nQ mil JlX. -U-^IjJI ^j^-lu .1 ^ U mi Jl 4 Mfl mil <_£jLuD J-^-l (j-* j-^l 

O' iSJ*^"* J-fc ^jualjJI jjl y\_C t^jLuaJI ^LfiGjI La Leu (_^jL4julj 4.fll fiio jJaiu pj i^ill 

4ju j^-u 4*i Lfl m ll) 4-flLuiil J| 4_flLu3^L LucJI J^L. ^jLujlj 4-fll mo ^ Ufl \ P j JaJI ^1 * m 
Lofl ^ Jj-i^JJ p j i^ll 4ijJ^Loj| ^AJI (jjojJI J^L*. aLq^L! 4'nfl mil 1 flYsj^j (^LiU 

Jj^LaJI ^1 (_^l <4 Mfl mil U m Jl Jj-cj ^1 Ja5 4-fll mo £ Ufl j^JI JlX. djualjJI jjl^\o 

Ijij ^jJlLojI ( 4 \ ^ fl mil ^ U mi 1 i^J I irs 1 1 Jyi ^j-u£» ^1 * n 1 j^LL^jl] 4 mi 0*1 

Ijl i^l^HJI i5jLft-6 ^ « 1 1 Li iJjXi Lo Jl (^^3^ O-^J^I JJjoj ^ n m" ^jJI S^jfcLbJI 6±£b 
Cjlil mo ^ Ufl*i f-LucuS 4 nfl en 3 -Jj^JI 4*i 0 m tZj t Ul in'm t aw^ijjl jj-fl J^J 0 
j a iol Jj^^Jj t^-fl^-oi ^^^j^j^ll J | J^jlj La J j n fl tPj II it jpjj J^o i^j yLfl-j icj^jjLj 4jj^ici 

.I ^qjlJI 4-j ^.,.\fl*i 1 LaLtwI JjI j_fl^jj j mi 4-ajLj ^Ijiuli Lojlcj <6/Li£ 

^Lk^^l Jl jUi^l iLlS it^uj d ^ 4^1 ,,oflll 4 mo mil cx>£ Lij i c^L^^I 

jjjj-Jj *P )r\i \ ^>QJtJI 3 a. JflTi m ^aJI pI infl II 4 \ ifl m Jp^o JlX. Sjj^k^l) ^I^^JI <jLfl 

JlX. jLiIi.1 CjLcLcu jkljjaJi miL <4-JjVJLj ^j-ojJI JJ^j Sjj^Ua y oij 



ic-LoJI j >i^l S >o >Lfl i/r viSil «Lu JLlI yfet tall II UJ ii^LaJI 4.u mVll a 



6. ft ft 

.l-Ll-uDjJI J-C ujJfllj Aj-oIj ^j-^ Lsaj^flj lJ^JlJ ^j-ld jLLxflJ I ^J-^jJI ^Lfl <JJ jJj 

'IjjLui 4 k »l l J ijj^A* 4J^£J1 S^flJI J-t tj^ili c^jJI o>>^ 

ft ft ft ^ ^ 



jjjjftl] LL£j 4^ j^iAll ic^aj ~*~\\ £ \ ]rT\ uij 1 1 n ^3! j> j JLjlA (JJ-uJ^ i^^SJI 

4^^- J-C ljUl£,l (j-ojJIj iiLnll 4j J^C £uJ^ II IJub ^ ^CjJI J^. 

4^L ^Ijlil 4^^_CLa 

^ ft ^ w * 

L^JjJ <4 j 1^ ^yjljJl 4j^^jJI 4 r> IVil ^. t.^ yGjtj * 4u-£>L=»JI 4 .n nili.ll 4_>jJojJ LLflj 

iiL^LJI J UaLl* J^jJI J * J*iJL. ^lu^ ^l : ^5l) c^l^ IjI U ilL^ c^aJ 

. j^SlI ^jc J a ^ « < ^j) < \ Mill iiL^ (j)) jLlxul 

ft ft 

4 fl i Q ^> !) ^jja >fl\H Jl^. t Cj! a.K ^ i A i (3 4 j > null 4_)jJco la Tt o-> 
4$ ^ ^1 ^Lu^^l 4i ^aJI J 5 ^Lill jj.^ah Jlo 4ij>JLll 

4-lu1jj din jrtil j ii a 1ULI ^^^aJI S^ii J^c ^LojU ^LjJ^I ^Li i4j i tti\ 



P 

t 4^j^JJ Sjj^xa 4-ijLjji v2^La. J J ^ J£ Cj-uayLfll JjLfl f <Lj mill 4jjjaj 

.oil J /j^Q Lg_j ^j^kJI ^j5v n j ^jJI go 111] I Lq oJLcuj 

p P 

I((4JlJ uij pI j niSli J£» ^1 l$ 1aj *J 4jaxu1JI 4_jjjaj (jl ?t_L^ jjl ^ 4jl jr\i. 

j^-qjJI J^Ja ciLI j ^3 Lq-j — /j-ojJ 1 cjLcuLui (j I ^jju 1 ^ 

Jixi 4I_>Lj Jlaj pL-ujI JILL dlLuij <ililjjl oLulo^l 4 J-^Q^ (J LajIj J ^ y jjij 

. uQ 1 I 4X. ^uj 

In variance olAJI ^^L^u <^\ju\ J Sjr^i 5^iJ jSLi j^Ii»uj! ^il^JI 

[ J^j 4i_jjjuoj j-jlluujl jlj^. iij < > ^ • *\ Relativtheori 



f- P 



ft p 

JjsLj LoJjJL-fl i^l^JI ^j^Jj J ^ t n ^ J^l^LOj'J ^jLluJI Cj\ \ ^LjJl ^yjj±A /n^j) < v\^r > 



\o\ a^uji 2 w\ 



** ** * ***** 

iJjljL^)) I^jj^j ^jai^Lo ^>Lj Ifl 11 < 1 1 \ \ a JUj i^JU-ol^Sil <GjjLul J^Q Lq Lq^j 

«* 

pi uALjJL |\"^ * t^/n*s QJLLi <G-ojljj f-Lljl j^jl^ u!u A £ji <4jji> SL^Lill 

63 «.3^,)ll 

***** " w * w 

iWS <jL*J IjliJ J JLa» *U.j <\A<\o ^Lc ^ «t>3JI 

a «>j <L*-»lj 1*1*-) (^QjJI *^LcL=*- oLaj! ijLjjl 3 4joiaLj oLxjljj=h.t Jl oljjzJ^I ^ 
CjIj niftj^ (J-aT- 1 ft J-fl^ iCjl \ iALjJL aJj^q jrj-c J1j>J ^ J^jl^ >Vnl J^l^ 

4 j win 1 1 5jjJq^ cjjlSj ^1 :L^jLo J La j t «4^.UJI jjlj <jL 5j-o 

.4 \ 1 mill \ \ \ *\ ^Ix. q n\\\ 4_>L^ 4o£. ^1 i/^fl mi j£j 

^—ij^ J^J * A aLc 4^1^ J IL^Ij 6^ U 1 ^ OS^ ^1 

^1 SLuli L^}» :JU 4jj| ^I.muj i^jljjJI tf-l ni^ II j Jjli ^jL^jJL LjLu^o ml mil 

((.4 \ \ LOjJI U J-^T- CjJ-ol 

.^Ji] iilkll 4jt_ijJJI J ilK ni 4jjl^Ji|^j ^l ^l"! Mini 

i^U ^ 4^1 oL3l ^3 iilcKJI S >UI L^ J 4^^^^ JI^J ^ 



qL.^,.j UK» U^l Kip Thorne 

J^LL ^K ^1, LK U^J ^LLl^I Jjii L 



4^LojLi)) Ui ^ H ^p^jj ^xAikLfiLo J i,u ^jl ^1 W\ nil — fcfl fc i II ^J^c — il ^j^J 

^ _ f- 

UUL .JbJI <>^JI 6jl£& iUliJI gfiti-JI ^ 0 K La^ 

ill in n't II ^ 4 Ur> 4 Jr ^_i_L=u jlil jii <6/\!iil 6jliil <J-o f^^' J-C ? J 4-»Ll^I 

oWj-> ch^Ls j iL^llil jjh^iJI i*ji j^ pLj^I j jJUUL 

4 <wnL-JI 5j 11 J I cUoj LoJjX.)) : 4j j Ijj ^LaijA j.i mL> JLfl J_flj 67 « Jtjfl ? 1 1 

^jlfLU 6 J j) (j » 11 jLii\! I j iojOfiLll i_> j*S fl 11 CjIjLaJL cLuajj <4lcl^ m 4_lc CaIa^ 

(jK nil LLq jfl 0 a jtaJlj ^1 1 i 4j>LcuL> ^U_-G_aij1j tpl aJ-mJJ ^jja 6*L-fc-1j 4 m < r i \ 1 1 jr\ ~ C, I 

SjjLtuI J__vl ^LuJ jj-t (JjLlJuijl Slj_2».J 4jjl_ijljJ jj i r\ fl 1 £i_*_b1jJl jA.nlfljll C-L=_. 
jjfcj tJjjiLaAjjjj (3 4_oJ.fi J 11 oLixiljjJl J * m ^LLlujjI Ijfl 1^ (j-ijJl 4->j lV>1l c-Lij \Q 1 1 

: JU freeman Dyson ^j_^1j ^Lujj 

4^>j tV^ 4jjK 'i Ijj LaJjJ & t^jjj 4" * n^i ^LlJajjl ^Ij UaiL_w5 

jii t4jk:l ml j ^jjjaJL Jal JjL^ 4j nuUllaLa jj(j*S U Sjj-i^ 

t6 J-i-Oj j J-XJ 1 (3^1 J 4_L» jii-j iln nl LaJuC ^_i_>. 4-j /j^qjj J_Ujj t jG*-JI ^ ^-1 

Sj^-flJI c^ubj d5i ^^11 c> ^ cpJ' c^l^j 

fujiJI ^>4iil jLUI J wU-alJI 4^j_^ J^lxll JL^II /^jiJ Sjjj^JI 

J ^ .^^j ^ j_cL. jrGi ^ ^ni ^iuai (>jJij 

'jj^r^ u^J '(SJJj^* n f^-^JI ^U_x-JI jl ^jj jl^ ^l~> nuj l 

iiaj J j^jSl! J i_j^ ^J-O^ 4j /hjULaaIIj 4-ijj^_Lll ^jO 11 6 J 5 t.U oljr\ mO'JI 



> OX 4_u=>UJ| 4 > \ ,n \ 



n_t.\\ jyy I I ^j^JU (J iV) t^j d I I UAjJI \jLLA 4 1 nlj ^ * ) uU I J_LA 4j j lixj I j^J pLuO ^jA 

Pj irill itjvu CjjI^jj < j-GjM J ^^Ji ^Ljjl^Jjlj^ U> a* ^ i tLijjfc^a* Lfl^LLkl (JjOjuaS 4Vs 1 

^.^JLflll jro^l Jl 4j,mML J dj^b Ifl mjSj LoOixi Jaii £L>£ 4jj J 

The Relativity J m* r U l^Ua jUlj — \ < \\X ULaJl S^U~o 
^ jrylU 3 i.m'iIL S£ >=JI j> c^-iaJI 6^"'^ J^?» ^j^J JU — Principle 

7 1 • * 1 1 t f ^ 13 

J <5iJli 4^^i Iq.^qm jjwi.Mi i^Jai o' J^ J'3e ^ ^ * ^ 

^Lc^l J jJI^JIj ^-Ijj ^jJI cL^^I J ^Laj 4^ ^aJI 4JU^ J p uia II)) 

^fl-fl 4((3^^J-U Lfi-fl^ 4 1 1 ml] I ^Jlaj ^jX- (llJj ^j^ 0 f^llnt 1 {jjfi mil 



.^1^11 dJ3 Jl LLoj ^Sllj 73 ((!4j,wn'JI 4^^JI ^> Lilac ^^Vm Lojit 

M 

ft « i ^ P C- 



74 - 



CjL^j^I J^q 4^1 ^IjI Jij-mih i\Jua ^Lfll^l t^jLc jr\i: P^Iu Lali clJj Jjlj 

ft ft 



75 «.iiL«AJI ^ l^SS L&£>, 

SjjIoJjLa I Q 1 1\ ^ jjj ji^ Ijlo :4jjliil^jj Jli j 

J^jlS (3 L^jI "IacIjj 5jj ^ a liuixQ cul^ vJLIa Loaj^^j pLajIj j-^j L^3liL> j 

p 

£j!Lalj CijI^ Lo Jl Ojlc La^lfl^Lc ^1 oi j-SI dJj J .J-*j Lu0 dllfc 

w^L^jJ ia.Laj L>l» :Lu^p-o (J L^Ua j JLij t^G^j J 5«ic-l 5j1 a nu <j->l"i nn >1 

(J ^j-t-lo ^jjJLi LiAjI cJLxA (J^J 4 ^Ldl^ IJLj^njj Cul^ <jaUJjLo ^1 jAt ill jiX.J 

P p _^ 

1(3 n ml JjcuaJj Cxil^ 4 j t /n\H <J 4^ il Jj^M Cjlj j /oil ^ $J-^lj 7/ J_*_» Laai <G^-uO 

c p ^ p 

j cx^Lj ^Evan Walker ^ jj 1 ^ t^^ 11 ^ ^Lol^l 

mi t >l oL^jI jjj-c John Stcichcl ^J-JuLLtu ^r^^ 

4jL C^jLi L^l Jlla^l JLC iljl JllA unnl» 4^1j t 4^ ublj 4W»Lqjj iLL^o 

P p 

i2aJI_ 4jfl^> i^>ll O-^J t4il^ t/^\\j pLcJjlJI ^Lalikl J J^Jl I jji jLj! ublj v-jLlxu^ 

JJjJI *ui cj v^ji^ jl^u.^j 4qj^ J Ij^Lu 1 qjU^ Ellen Goodman ^Uj^ 

Si \J mil 4 j i mm II <XjucJ^\)) \ j \r \ ^LLo C> mi \ a^j 4 o ^ in Cjj-^uj t4-fll m^j 4n*\M 

4_ii J^l jLuu <J^j 4-X^L^j N ^ ^ 1 ^.Lc jik.1 j-cuj-a cil j jjj j mnl 

^lIjjU jjj jjU. o5^l ^1 ^cG^i! *tVm Rastko Maglic ^.mI^Lo 

^CjIjj g^aLjj^j iaLai-ll 4 n)<al_ill JIx^ajIj (( . *k \t 1 1 j-Jj^J c3 J^Jl-Lail 1 ^ L^J Jjft nVi 

Sjjp^. > I JjI ^ o pL^.j < ((^jjl^ u\\ >l » JjI^JlC O ^ j V * • V ^Lc PBS 4*\ ^ i7i 4~i i r-^j^ 

p p p 

1j^.^a-a Jjl^ 1(3 ami ^1 ^cj>3 ^lll 4^iLiii! L^J jj^-Q ^ 4^l,\ i^ifi 0 UfJ 4o! ^ iaLc 
1 fl *^ I tijlii^! SljMa (jjLLfculij 4 \ t\[\\Li Cul^ < jiujjLo ^1 J[ ilj^il ^-L^n> ^L-aiJ j 



> ( <jj * ir\ J (jLi^ll (3 (ji^ Lo 4jlLi^3j 4"\ t ^ mi jiLi tlLI j Jx. 

<iljfaL l^j?^^ 4^^J Sjlil jsSlI <jl dJj ^ ^oj \ \ilc <j£J Jja ^ 

^Uji^I Jl jl j^SII Jl La^j^l SjjjjlJI Lo^jLI U-v j^q w>1 U-v ^1 

uJ^U^ ^'^H^ ur^^' l>° L^q k^aJaUlJIj L^jiij 

L^l^o ^ jaSv,. L^uxiU 4^j3 |J ^LAi U-ilc Lil Gerald Holton 

L^I^aLj L4JL0I (3f^^j j Loll I L^ii 6^.1 j tAjjl3Jl j 4jqj5 ^ llj ioL^JI 



^ JLsLi ^1 J 4 fl^l uu Lo jji> I JjSsj c^U II JtjjLl Cj^L^-oj ^| 4jljIj ijl^o L^AJ QJ 



jI^j^ Lj^IjI ij^jl^l Jl <jLk^ j SJ^aII 4A1^u ^ jLuJI ^jLLmlil ^Ijl 

4aJI 1 (3 TVs ^ylJI j^t^JI jU mil cJj ijjjjOl iSUaJl J L^jjjj Ja'^lj iCj^-ijLa* 



Cj^JLi ^^Aj <jl 4^ JjU-j ,o^Lj> Jl 

II CjI^Ijj » t\ J JaaJJ 



e ft 

4-fljl ' 9 '"^ J ^jjlj Ami tjfl <7il 4.1.iii <J_Lfl J^jLilJI 4_jLL=l~* (3 ^J"* Lo^j 

3 O^jLxll j (j A»L I (3 \<r j\ xjuua jA\ Sji-kJI dlli <5_^qj3>S!1 4_iJL SjaJc Sji-U ULaj 



i!La. (3^3 <4_X-a 4 1"^ P j i A II Jo-> t % in% L^j^Jl^J ^jJI 4_flU^Jj IJpIjLua LluLlS 



, ALLaj LojjJ <4-K j^o^JI i*K <rn alii Loj^i <_£j-il ^1 'iVs 
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Annalen «U a 41* 4l££ ^Ul JLi <4±yi^ 4ial ...jj & j^iJI ^1 wVnl ^JLl 

Lo 1 .r.% I ^IjJI JJ?l ^flll aaIjlj Ja» ol>kJiJ ^ • o JjLl/ j\ n. wn TV j der Physik 

J LLj^w 4j j^Iu ^jJI Ci-k tH ^()) : JLLfl i^sLiJI 4 m til <J 4T\^\ Jl 4ai jLlI 

4 -*-^' jj^ujjj ^ jJI ^^ijj^iJI j^jLij^I l ^^^j \±> Jill 
^ pUh^n O 1 ^^ SSLkJIj SISSJI :Li^lj LLIul^I 4 ?J nll c^t^j 

*s c- w ^ 

mL/V 2 jijflfn ^j^.S.jTt 4lt^ J; Li ^Latiul Sjj-ua 3 i L^jl^Q ^ 5ilia ^% ru% CjJlj)) : JL5 



\ 0 V LuaUJI 4jxmj 

dj^ij t 4Lj ^ . Ljic (>U Ji*> iiLLJl Jl >jrJ I ^J^JI 

£ = mc 2 

P J) l/S 11 iCjnOJJ < P J)i4^1l iCjnOJ £-Jj-A (J d 1 1 >— > (JjU^L^. ^jLtUJ d pi U II 

(J, i„i null tioLL^JI ^JLj IjljjLo 4 1 % -\. \ 4 * v J J j I ,_\ 5 o JL^JI 



iiUJIj .IjjjiS *L*£JI ,> i^U olj^ jLlo Y° Jl JJ3SJI ,> ^LUI Jj^Jb 



83 .^ 5JL iiUcJI 





j^aJLo olf-I^J ^j^^Lfl /^a 5*3^ Li 4 1-^ o <3 ' " ^ I 43^!LiLo J^l Jx»L» 



1 - L 



JI LA* jr^a-LI ^j^jL»3-»-flJI (J-tli JiAC 4ajj Lo Jjlx. j^ufl tLoLaj I LAjJi^. till j o^- 1 

4jLj5hl^jo 'j j^ m tAnnalcn dcr Physik 4. 1^ o ^jj^Ji ^j mI-n o I j i ^r . 

jl^l 4_u-oilll ^ Mini (j[ JJLJ 1 dlj^L ^jii^Lo J Lfi ji j *ijjJaJi 



pL>j_iiJI J ^xjLojI loxc jj&j <Ji^1 ^ ^ Ijj-c £-0 4oj mill <jl Jli N *\ • 1 j*Lc 

jiljjli 4 mill <jL clj^L ^Cj J.C <j j IVi 1 1 pLj^LflJI pLoic ^ jiJ pJLc j^ltl Lo 
^jj idlju 4jJli^J 4iLkj 4j J-wjtj CL^L ^1 wVtjl J^a II 

p ^ p £• 

^j jK mij 4 j \ rn'JI 1 jj-c jj^>l_Lo Lo» pLa. Ijj "' * ^ J-^oli 

p. p p pp. 

SjLj (J^L* 4>j1 i_flL^>lj \ > 1 q lj) q q"m ^1 ^>!i^l 0^ 'u*^^ J L=»J 1 Lo^ 

1 . 1 1 1 r\ s nt ^ I **i in \ 1 1 4jjLjLo^ c 4^q jLflJl 4 ]\* n 1 1 ^jj^ 

Max Laue ^ji j^^U 0 ^>l^ll a^Lo* J-^jl Jj Jl ^aIj (J 



<(. 



(«.>Sll 

dJllJI J^LLJI J ^Ij^^l oUI ^ ftJ llt^o <G£J <c j^j 4jloL j ^ 



.Max vol Laue ^^Lq 'aollj BLij 



P P 



/Till ^JJj ^^^j d A ^ \ll ^ flj-a-fl i^^j-^l S^-o ^Jt \ £~l ,,1^1 doU*iA up »1 

p ^ p % ^ 

p p ^ 

Lil^ c^JjSlI d^L-JI J*^ ^UJ All)) JUj ,11^ liU^l QjI 1A1.T 

j^Iu <Gl jj 4j I jj \ \ n /jl^ 4jl jJfil^Jlj i (d^ i^Llj Jjjfl*^ llj 1*S mI*S til L> j.1Vi ^ 1 t 

L^iLo 1 5 iJ^ Jjuualj <4 1 1 lujJI ijji^ ^ vIjI^jI i^jLai iJllJI sIjI j'wmH ' J*iA 

7 . I- «. - sj 



juu=l ^jJI *Arnold Sommerfield aLi j^-lu 

g ^ p p p ^ 5* 

Lj^j Ll^u) dLu* ^1 Jl l^=J.I JjjJI JjIjI Caj 0^ ^LL^fJ Ujju^ 



t llL^i LlLul 4J jjjj tCijljlllj ^Ltlll SjSiJ >_i^ljJI ^.1 <JI ja'iaj 4 ^ (j \* 

^ ^ t 

M ** 

.Cohn 4JU. j US Ha uJ^f La->jj ^JjU^ J^j. L^qj^J jl^ U 

J^jll m mI JjSJ 9 ((.4 0j^ m)II CjK \IL> ^ Jwd ^fjllJI j[ .LIq^j CjIx-Luj ^jLai ,o J 

l_Ajlj_Lo Sjruii SjMc J-c J i^-wj t pi 1 CjIc-I^j uj^ iAjlUI 4^.j jJL ^ji y^jA 



^^j-a;^l J ^Ll iLui 4-Ut Jl iiLia^Li iiiAia J-ajlJI J 4lfiLL 

P 



ii 



^Jl ^ n 1 > J jp-LL> 



p & 



6 4jljIj <Lo£, JLa 4-u^£^ Sj^-^-I jh^-ljj £ jrlA^i^ *Ll1ajl1I 4jI 1 Ij^Jja* Ijl mo 



Juqjuj jl^ jISIjI S ^iJI c^ISj iUUc <io jSSl U^jlSI L^lo , 



^jjJLlL Lq-aIj-^.[ (jUjjJjla ^jLl^j j£i wjj^li Lq, LLM fl t4 K \ uu S^>*S fl 1 1 Cxjl^ 

t^jj^l 4_aOj^alll J SjLu^O 4\~h r7i ^^"i MM Lojfclj^fcJ Jx iiJ^^ 4 \ ~h m Lfl ^j^^ll 
JJD J tiJlilj^Q ^-ullC 4*1^h mil O-aJLmJ ^jl j-^oJl 4-Luji.u.i ^1 Jaj nil Jjll OU 1 1 O-l l^J 

Mil l ^icl i^T> J I J I 4 J.a.*JI * j^-i 

4 K mil Cul^j t4J^ uju I (3 mi Li ji^J toljll J^Q ljj£. 4jl ./Vjl 4flj* .^11 



oujI <_£jJ jl^ t^^/La^l oLI^j i^j'i'S r> J 4_La£. mij 4j-u^jj 4jI^\J Ij-Lijj 

J i A fll in i Laj'iLa 4jSJ t Gj 5 iC Llu , \\ fl n gr 4-Lfc^3 4_x. 



.cAiStil j l>Lo Lk 

il^LLI jl .Maschinchcn ^Lo-uj^ Li Jjl g-J^ ^ ^ • V J/ (J »UmicI JjU^ij 

4X. j^jjJI Jya Jjj^jJI 4^k.jjJ jjxlA^xLo Li I » « nj.il _r^j . 4Jl£. . ^ m <fC 1 1 IjjfcLi. <^>ll 

«.Jjii3 La ^Ji J3U 

^ JI iuSULl jij JiLil^^l Sj^Lc Lg^J JjSlI 

J -k A *\ \\\"\ ,*> J ^jXl^ljll ^J^-l J JaJUS J^C P *>) M t^j 1 ^jl*! (H ij I pi In" till 



4-cLa^. jx. Jj Lm . iJ JIjjl^I i^iAA ixUjtJI oIjUj^I 6dA 



(J a j^IaJ 4\ \ u\\\\ ^ JLLg ijLiij 4.JI j^-c LojJuLfl till J «.SjiuJI OJjfc Jjjj^SlI 

^ jjfl 4jl_> j^^oJJ 4 fl nVi j e- L ^Ji U-^V *JJ^ J*' 6^ t iS x ^J (SJ^ 

La J£ J^C £-1^1 <jl £ \ ml ^ t^aJI P j^aJ )) - _ J ^^ub^il oLjjl J£j J^C 

ii p _ P ^ 

^jt UflJLl *4jjjj*}h CjUu-oLaJI ^ In * ,n (3 IjLj-tuI £t-i-u=G C5^J ' Jsj) II (3 Jj^-ji • 

4jLsJ (J fl jt-tul ^Jl S JjJj^. <JLluj Jjjj 4'ninj J^c ^Jilj^i 

iJLJLI 




10 fiUJ 

LojAt * V ^JllJI Oe^/ J ^L-d' 4jwnMI ^^kj Jl ^I^.t.mI ^jjia Ijj 

4niti)ll 4 sj 1\\ ^^xjlu f\\c ^jIj^J 5Jl_Lo ^L^j^l 6^(3 ^ ^jLu^fl J-Lu /jl^ 

jyH Ijl pL^SI! ain.o jhJOe) i^t ic^u i<JiSlLI 4^ ^Jl ^1 j^T, ^ 1^1 



fit a )l N *\ 1 



17 «. 



Cjjli Cj Li IjjJ I ^Ajlj j tijj^j 4_J*S LaiLmJ ^jJI ^j^^ uJl 4 >L£ 2>> ^ * ual 

Jl L$ia if^i Jl J^ L^'j 'c^ 1 -SL^I 

.4jL^ J jliWl JjljjuI I g j If, j 1 1 — i j ,jl dbJ&Lj t , fl-fl mil (^^J IjflJfl^- 

JlLo '(J^-*- 0 Jaj^o J^lj ]riQ tt\\ JjswjJI JjL^ JjL ij^iflJI 



((^oJ^lL ^aLw^j JjaiSlI Jlc) J^JjlLI In in. 11 Ijjfc lLj5 lu US uj i JJLjua 



i I ■ it ft _ . I *. 



4 i mil Li JLiJI 4inhi L^J j ^ 4-Ljjl ^ Hj» ^IjjljI ^>^Lmlo jmB^ ^ ^> 



((#< ftJ mil j)^h j p la u ^iGj-i 4 1 % -\ \ 

t 4ljL J-c^J ii>JI Jl o2i j\ ^jll^l ^ 

^fl^jjuj t«4 oiajLJuo 4Jjxaj «Jx.^ JJ» vJjjaJlll Lajk*^ JjuqIjJIj 4-fljjLll I \ m JjJ^C» 

J Liilj C^JI cdJj j Oj)^ ; »» j » ti^j^ll ^ijj 4jL ifljJLlI J^-^Jj J^-jJI j-^-ttu 

4 1 1^ Jya I \ \ n> gj^-l ^[j <«4_Ija,o 4_flji: ^ (_>^J^I J 1 ^ (j^^> "i (^1 >_fl 0 \ Lai ^jj Lu^aJI 
La^o _/» KJlj *J «4x.jLujlLo 4 t \ d*C j ^ v » 4 1 iS*iJ)l \ Jlc In fl r<M fcaJ 4^^j^ 

J^.jJI gtjj3 m 1 m j » 4j-JbJL^ i 4 llU^ I La^ 4_i_»jLxJI 4JL^ ^ J-*^^ 3-^ Lai ^ 111^ II 

SJa^JJ JjJj ^jJ ylaJLj JL^a J .mllj 4^1 iijjtJLj 

^LJ^JI -Lii 4^J JiA 4_^:LJI JU^ j jj-Lu^JI U5,.n ^ laU 



/'die glm klu hste Gedanke" i 3 ^ ^"- i ^pJi i^UMl 6jU*JI 

; c *" c c * 



^ 1 4J>1 \j Jj^^JI 4_^^ ^3 a tt~\ n \\\\c J-&» :^->l"^ uu tl Jc-Lluj 

UfiL itLuo uaiJI 4_L£JI J Li ^H^JJ ^£3 USj <4o£. j^lj SjLjJ iaj^U! jl J-Lo 

,*^Lol£ l^r) mfl' <_i i fill ^nflj 11^1 ^fiA ^JjL^J Jj^ o 

1 JUj <iJ5llU1 iJ^JI Lab 

«4 u mill J^>*> ^oJtj 4jJjLaJk LLLjjjI IaA g ^ . ^ I j n r\\ 4 il^ll Jj I ydluJlj 

r r P P 

:4Jic J-cjlj i fl |S ^j^l 6j^o i^LlJI 4 \ \ mill ^ J^LajIiI^I g ^juq j^Jal JJj 

.-.is ♦ 



3 " U> -^^Lo J^-qj ^1 La j^i ij jJ^ll I Cj * < A j Lo ale Jii L» LL Lj vo »\ j 



t4_oia-u-a ic^vtu ^ijj^lil ^J-ualjJt JL^-H ^-4) ciJj ^ *j i ! I (3 

tSjjIjl* i^^vuj ^ > =Oil ^j-^I^JI L2ul JL=JI dJj ^Sllj 

JL^o 3 dl J "fc * Lo^-ilj t^jl null 1 f\Q \\ Jj,W"J J n nt tilU-fc (J^-* 

.<_u jL^ 

SJLa. Jlc. i^Sfi 1 (j la ^ J^q ^Ija CjLjIViI) |\jft»-y| 1 fl l*v q ^1*1 uujI ^l5> • 

_ ^ p p 

ic ^vuJ 4£j>-=J1 (^jUo ^ tllllfi) ^ J ^ >»-'"J <4uu2>U> 

.CjL»jJ^11I J-i^^uJ LojIj Lajljjo 

The Yearbook of oL^ji^J)llj ^Lx^l ^LLii! ^^Jl v l3SLU ^L^UI acjIL 
SjtunH ^ 4JLLL LLaU. LLni jjtlinnl ^L-bl ^Radioactivity and Electronics 

4aIs*j1 Jlc ... 4 u toll I Ijjuo LlLxIa » :4j ^JL> la_>j ^.w.k 11 41 4-ii i.fli^j 

kS^^Ajlj (Jl_ 4 ^ m'tlL lo <^* t icjLalll 4/^h^l 
dJjJ)) t^j-N a 3"* J ^ ^ L&^ljj^J ^-jJcJLlllj 4_ijLij_jLi 4_i^aJj tilLlii 

p w c p 5 

3 LkLH ^j^-lu oLcLuJl ^-jjLflLc ^Li t 4^ >^ a^L^il jjJ>l^ jJ 4J»I j-L^aJ j^tlAljl 

tf» p p ^ 

^j-O Pj-iAiJ ^.a^il JjJ^I tPj) i^ll 4,^ nil pLl^jl >, 1 1 mm Jjl 1 \ r> 

p 

ijiJo jijjp j Mfi mi l Jlo Sjr^ jJj^ui 

p p p 

4_vi*3 j^l wnnl Jli ±z 3 .gravitational redshift i^jLJI Ja^j 



4j*Jh\ pLl=^»I Liu oLubl jU^I 6^ t> gtllaj «■ flJJI j^JSlI i_i jUI ^ i^lj^U 

25 «.ij_> jLJI ilautul^J Pj i^ll 

ill] J JJLJ <Lui*Lj 1 fl Ifc jrULxillj iijj-tlJl 6slA CjLlxuLluI lal Nil ^1 L^J nil 

p p p 

Pj-i-aJt pLl^I ^J-o j-fcj <<Gl^li j^jI ^ j JiLaJJ I ol^^lxu j-jjl 

ninl ^jJ ^li JflSlI jLc .SjrOU plj-ftl nm 4^ ajj j5 VJI \jJb j *<jjjLJi Jjtij 

.iiuiiill 4^LjlJI 4_> JiUI IpL UiJl 



(J ^^uJjJjJJ ^2>£. P^aJI tj-sSAJ (J-aJl a5 (Jji^ tii\ \\ Jjl^ ^ ^ * A ^Lc 4_iljJ 

p p ^ p 

p p ^ p 

ill (J — j.l.nl ^ j\ jjir* — Ijj JO a dilj ^1 Jjj tiiSlill 6jliit i> cxualLo 

«* J^luI k_fljjii JJa (J 4 A. 11 4 i^laJI ^Lr^jl 4 I i/nl^o Jl 
J-oC. j^lJI j^Jllii ^| 4 \\ Q II 4_lujj1I J| 6J^jlJJ L^al I fl h ^ ^1*1 ni\\\ 

p P ^ P P P 

jjI^JI ^r^^ ml 4j o A^L 4jclfll^ La I in^ m j^jl ^j' ^ il^" nil ^l^l^J 

p , ^ p 

J^fl ijlUjI <(S • • • ^j-^LluJI la Q *^Lu^-fl t^j-LUJ^LaJl i-uLL^II 

■4 j 1 1 1 1 j 6.uoj mi ell j ^1 4\< I ipLjpiJl <J SjjIj oii^l liU^I 

C- ^ ^ 

lift j Jlja^l J^a JUj lajiua iitti»JI ^Lajl Jm^ jUI ojSo-^ Ja» p.1 

4^-tuj.Xc (3 «4 iQ i/^JI 4^u II j £j\ \ iAL^JU i n I r n » c^JiaLi J^^bLc^l I J oL^JLtuI Afl j 

^ p ^ p p 

(3 <(d il pL»^_LflJl ^xujjlJ IjjlLoixi Jj^SLuj)) :4-ilLa ^| iLuolj i ^ j-j ij^jli 

.i^aUJI 4n»nl) -^^ ; L^i .CA^JI ^1 43L=^I jLfljl iil^iJI 



* t _ t 

6 j-ol! (^j^ j^-Xj J| _jJii J ji — J^Jj.XC c-LflJ^il 4~^\ts-\\ Jl — ilijll 



: U5£ *_/Aia ij^j ijljjl J — jl^- j <ULL_ug 4-x-j1 mil j mllj cLj^IgJI ^q^-j 

^IjJI J-uaiJ) jj -^^-11 ^loL^ll a* of>*' Cjy^b J e ^f ° 

j^^Jl ^JLkJI j^Li jl^ > V <\ Jxua .Max Stern ^jrG-i ^^La 
j^Ilu <jii\ ^j^j ijuaL^j cLj^iJI jll^l — Alfred Kleiner j^jiJl ^l^ 

jl^ jii JLa cUl^ j£J ^HAl^ ULl3 L^o , r i,^UI 

„\ SLLq i i-^Liu ^jjLlxu l^i niLj t^jJ jl ^Ujjjji Luxe jJ^ I ^L-LO^C (3 

jjij 4j_i«LjJl 4 fl mlflll 4_Lo /jl^j tl inr.'ill j ^IJLiL^I ^Jalji^ojjJl ^jJ>^J1 p^r.J 
4 « Jji jl Q*\ -vL> 6^1aLc)> ^ \ 0 H , J (j t 11 (J 4jJjLu»I JjIj ((^jjjk^ll CjLs'^Lc. (\\ flj 



p 

jiLfl i^kLtlJI £>c Jj* gJll jl uu mil <ji £^flj c^^J' 

p p 

p p p p 



.UljIj LubjX- > Qm^U Lgj£J tdc-ljl ^jfljj t^l^ himSI *LuoL=JI ol j^LJJ 

p p p ^ p £ p 



ilLu^ Ci^Ijtj tdJjJ 4 a^gj > ftfl^II jrycl jil » I^^SJI J^illl c-j^Llo djJIj jJjl j-LI 

J QOfl^l Jll)) :J^iu 4^Uj-u^l O^l Jl .JjliuJL j^U^ g.^h.t.'J 

J-£u jl ^ r, mi LoJlIT- 4-il^ jljjlj iLfljLa. J^jI^ ulajI ^1 ^IjJI jil 

6 Sj^o 4^,^ J| ^ |jj .LpLLl J ^ tl >jSll 415LH pjju^ ^I^AiJ 

p ^ 

^ P ^ P ^ ^ 

JS cJ^ji S JQ rnl l 



Jjljjill Jj-o Luqaj)) IsuLs ^-tl U[ ^Jjjj 4jlaLw iftjJa^ J_C Jj in^ 11 <J 4jJ£.Lu* 



^1 w7,j.,l W- 

jl'tfirjl ?tll tjAJ Lcui j-U^ SjLjjJ j LajlCj 33 ((.^ jLc jtJX- JLC t6 6 j 3-1^-3 

pLjjiJI (jA i^s u^AaII ^jfcl Jj^Ij mm \\» :.,n^j t£jjpj 4jl-qL^j ^yu^j JjJI 

Lot i ((4 i w i n 1 1 4*W s j-vIlj jXo 4J>l^-ll 6JlA <JLj Jj^j h*i II 

«.6j^^sAJI JaC ir> ill Jj) ^ ^jAij-i (jl ^j-o Lu3^L>.lj ^H^t <l '^>jl ^ U 

C- f. _ p 

(jl jjuJUjjlJI <CLl4> frl uQcl > ^CxC-l J,fl,j l 4 i Q C Jju-OJ ^plXuiljl ij J^-» Cul^ 

2^*^.0 ^jL^jJI ^jfcjl^i 111 > ^ mi's .Jj^jll j_LAj L^_jl jrlill ^3JI «4 xaJS ml I 



Jl JLu^^ll 

jjj^jJl ,\j <iiII j jlJI 4 M(j I j II 6JJ-CLO 1^ CajI^ 

c. 



>l3 UU H 



^Aij jii IjJ ifA J\J^\ CjI^I^j u£ o j 4 jl r, J^-vj Luq Jil >■ j?Liil 4_Glj 



^-flj JJSj t Q-^" ni nl 4j^flj ^-ul^Jl £jjJj 4jUoLa*J Jj^Jjp mil £-*J i^L^-jJI tc-tJLAlll 

ijlSi j llo^j l^bx. LiJ j^l L.I c^^u^l :&La 454*; ^1 Jl 

i8 «.oUa>UJI 

j-Jlc Ji5 jj^wunl L4J ^^olJl j5j .Anna Meyer-Schmid jjo A-jjU U JjL> 

£--a Cj^LU-JtJI ^ A 0 \ j^Jfc (jl^J LaLt jviiC 4t xii Ia^aC SLLfl JLxjL^ Lq aIc q!jj\ lu 

— e £ 

.hi ji jl <osj 

t(( ^J? flrtw> 6 J-^ (J ^lajuo <j\^J tJjjljL JjJ-lS (J pLjI 4-ol 

c % P p p c 

at 



Jjlfl J dia ^-JjiJL» L^IijAjoI II «_xiLu^l dLt J-> La^j)) v_~«< j 

P P J5 

jjAjlj dLjJj (J La LajJ Oj^ ^) u_fljLuaj jJ » : JL5^ t4 m*\ r> ^l^ic. IaLLsX.1 4j^J 

ni'ul ^jl (4 Qjfl^ L^l>a J&\ ^ilol L5 _iij j A^d-o Li I J jj Jl 1^1 Cxf& i <L^J jr^C 

>,jU I^ljSfil J^jl j>0 ^I Jl JJe*Xi\ Jl ^L^liL vo^l lff4 Iil 



«* ** 

^jI m^w Lil^j {j n t ^"m ^sJ dJ j k j^SU L>, 1 ^ ^ lt^' ^ \ a 1 1 jjJI jcUiA 

ft>J)^ ill 

ii^blx. (J Li.j%L oij^l L^iLs tg-jLu ij| jo mi L$3lj ixil^JI (jl j-oj 



"ami wr 

Ij^^a LI dQ\Q»i J| t^ja^j i^jlGjjLo cJ_$Lij Luu^Lc Jl^- 4 *^ ^ j 0 C 

c S S s* fr 

41 .«jjlill 

>JI ^oitjl L^jLxa. J I j_LHL \$ nfl &j J^-oj 4/\fl a Sjr^-C 
aj /J t5 j/l nil! p o_jJ 1 lidJ 4Jljj *_o )) : -jIlj-lS Llaj ^ 1 ifr 



J&\ A \ x<~\ ^-flj-Lu t$-^jj S^-ui ^jooiJI Js- 4JLL5 

iJjtiJLj dJj j fin 4jj t 4^.LaJJ lia. SjljJ-uo LU : ji^l ejLLiw ^ Ct^ j *4_ijLlj Ij^lfl 

4^»U j c^j^ JLa ^1 jjk'^ 6-° -l^ 5 J' j-^ljUl <> Jh\ jx. 

MM 



Liijjo Lfljji ^jmoJj ^IjLk^l cjlcl^j Ai Sj^^ll ^ fjf 

t gj ^/lCj L1jj£. 1 1 1 Li^ 4 m m^I 4j ^ J. i i LcliQ 1 \ If- 4 fl I iij^ 4_* 

^ ^ * ^ j / J-4>> J > iiiA 4jl-qL=». \ / 1 1 La /^j^Jj J I fl"i^l <J, 4-)j^ Q H ^Ijj^aII 



J1 CiiUlj ^ijIL l^own. ^IS .iLlil dt; J cLAjJI 4^Jj 



jjl^ ^^iJl^ 4 flj mi jjl^ L ^Lu Ja» :4JLuj <4_xx>LJI ^yj^A ^jJI > LotSlll 

lij jkLSSl La jj :^->L mnl JL5i ^ :K J^-jJ^ Ij^.^ 

« ft ^ p 

4^K J^.jJI J 4^j-> ^J)) :Jjlj I ci 1 4 /yll rn'nl Jlij trtllfll^vul ulJ <u J I ^ J A-^. LS^klj 



43 - t 



L a j nt Aj j^J jl Jioj 



jit ^jJI ipli^L ^^UaLJI pLJjlJJ JjLJI pi <Naturf'orscher oLjc^LJI 

4 i 1 1 <l* m U 1 1^ 4 1 1 mill ijjic^ jr>hio ^3 ^j^jjJLaJ 4\ mil dlt 3 

.i^lj iij^i=u Jjj^La L^L^o ^3JI Pj^Al] ij^LkUl ^vjj L$1jj ji>>^ f£JI 

- J ^ t _ t 

^> ^jiL p^^JI JL lidujl&JiU J UKj <(f£J1 ^1) «£L»^I 

j^JI yt i^UilLI S ^LkUl j ^uLJ^I , T ,wi,IU :> *\ • *\ ^Lc JjIjI J ^Lj_iiJI 



Jji-cu _/Jl1j pJ _lJI ijj_L 



cJLHI ^^Jl ^-t> jjljj .jj^Lx.! jll J*iiw ^1 jhju> ^jJI iaJLaJiJI 

Wolfgang J^j gJ»UJJj i o a uaj 4 j ^LJjuII j^LLa ^ 4jU Lo 

p ji^H Jjl J U j i4Xal^ JjH f- j_ubJJ 4_i^^ll 4jj ^jl ^ a \\ ^ j-lu J^jLLIlIjI Ija 

J^J tiiUoJI ^j^o Loj^*. ol n \ m% ^j-Q IjLiJ Lucul i>jLlcl n.\ ^1 jl j 

£j\ r> > 4'iHfl ,^y2bl g- J i ^ 1 1 » l/^lj .J^jjj 4 a tS>j (_^jJI ^j-ijill ^jj^l 

****** * 

^ c _ 



^ j-iAll ij^i^j LJ ^ JlS.j s^fi ^jjj ijjikjJl cl ij vail 4-ojLflJI 4-L^^>il ^ I lUfcl Li Lfl dJj JlCj 



jS^JI dtfAj jrJ-uJu Jj^ 4/i ? 3 jry^il lift J J ^IwVmI j^fl 

*^ la in 4 ujI 4_i^2»Lu^Lol jl pj i All JjLxjj! 4_ii_i£ Ufl fl lq3 L$-jL» djLoiil ij j j ,,\ ^ a 

Jjb)) :JpLluj^ .»! infill 3 " 4 > q \5 ^Jl p jii^ll 4 i ^lA. o-uuJ^ 

ijLiJI CjIajJ)-^- d j) m \ Pj >Aill dl^J-LU ijjLfiLQ JJUl jjSJ j (i S 4 fl 1*> t\ £>jj) ^yQ I i <?>"i n^l tj 

p p 

> in&J lift ^1 Jl Jgl"im\il (^ai^ 4 > *\ • 0 P ji^JI £>c 4Aa^ J Jjii U£ 

jL^j dl^i^ JLn <GI Jx. p^^JI Jl J dJoJ L^k ^1 ^I-wT.mI JU 

£■1*^11 LaAjflkj jlluLJI JjI m.^UJI jl3U» :4^n1£ 4UI4: J Jlij ^Uwn^ll ry, 

>(4j<i wn^ll 4* nhllj 4j^^i| 4jlaJsJ|) p j?^-H i^ljjjl ^ J^LcJ Jjl jil] 
JjwLuaJ jL^SjL ji j i^LLliljSl JjSlI iijialll oljflUJl Jla 4 0 inc. jLjI 4j Cjjlij 

4^1 S^LsLui'lJ i^^il ^jLilj isLkJl oLo£ Ij^q ^cl^JI ji-oll j-o Ja)> r^Lj^ 

Jlj>j ^ dLlj u Kj t 4,„fl:u cL^Lj L^33 i^Llo J^U ,7i lil ixk^ oJ3 

jjj JjSlI wjaL ^L^j t^jllAljl Laj^-^ ^pJI 4-jjjiH golllJI J^-flJ jl .Cil^l^ 

p 

jJalll J^-clj 4 1 i^Q\o CjLoS)) Jy^-uali ^ * j^l jii ^UaaJI ^L^- 

< p r p 

la mil Ui^i tCjLo^JI j^^j ^1 ^ Jlj nJl» : JU j ^LjluL^I ual^l jl oLjl-xjI 

p 

p 

j-SJ\ ^Ualil ^L=^ JjLo^c jjjj j S J"^L^. JjjLLuujjI ^ 1 1 c^fl^u^ 

^LaLxu^l 4 I^S UJ fi (J-^-l ^fl^OJ ^JLjLj (JjO^ILj QjQ Ljl)) :4-3CO sJ^GJLJ ^Luu ^jL»j-Lfl (^J?\^ 

i^ll oLaS Jjj^ tiiljjk ^ I <^fljj-ijj 



Wo lL* J&f*\ OJuJ 



•SjjL^I jj^eJ C5^° 

.Ijjj^ ia^ cJ^w cJLi* JjSlI 



JUkSll Up ? r.j e ^ ^ t Je^ o^l ^1A\ <> I>j>LJI iijJLlI Jl CjLjL 
^ U jj^ual ^jJI Pierre Duhem p^Ajj JUd ^1" ,n \fo jJj! .cjL^jjJI jl 

j3 Jj! ^I^j <La Theorie Physique ai^Lj^l i^kiJU V L£ \ 

CjLj tVi II ^lj Lq 4jaNLi_U ^Lq SjJaj (j-o 4-Jj ^ in ^j^l SjJaJ ^AJfcj J ^^^C tijjLL^jU 



ft % ^ ft 

JUj ,jLi^l I OA <Gjr^ jliilj .jiAJI <JNflw,.l JjL^JI ^Ix^ ^>J *^]| 

to 1 

Cji ^u^L^ll ^jLujJI 4_ujljjJI Jjuoj ^-c ^j^l Sj-o J^jLj uu J (J-o mi £-ai^l 

t ft ^ * ft 

La Ij^j^ ^jjU in (jl^J c^jjiJI ^ \ fl H ^A^Qin <J CjIj i^L jjj ljl"i ml cJS^Jl JJj (J 

jll^jl Adolf Hurwitz 

ft 

/^l^ ninl jLkil Aflj i^^jiJI \(] ^ U J J-C J j) r ^ ^ IJ ^Aij ^jJlj 

aJ^j^ ^lll Hans Tanner j^U 4 5_ULluJL 3^ ^L^J 

^jj* ^t^l^Ou 6JJlLI Cj^^>^ All J^o ^1 J-j ^lI^j cm /j-j 1 j m ^ > I <j «.4^l4 1 rTt^i j\ <^fl U 

& ft 

0^ tfAJI Adolf Fisch 



tiijLc o1 jIj-^ (J dJlj^i'^LI dJj^ fl*i U ^j^LLJI J »?j j 4ja.!^Ltul S/\_a ,1a* 

ji 

i^o i i I j j) laj 1 1 J*^L^-» :Li2iJui-c jjlj Lqjj Jlij *«L^3j^-j)) :^Lupj t^j^-l 4 *i 



(Jilj «.lXo <J\ \Y& iLa \ 4_i Jj *j dj^L J^o ^JLaC ^-1 Ij-A Ofit)) 

mm 

( ( .LL=^J1 J_c 4 » IU\ j ciIj^Ls jll-tuSL! e-uili)) :LL>iLo JLSj ^^Ilc jl^ 
jjjJI ciUjI ^ i^uoU. ^^1 jAij 4_^L<[ jIjjI o5 Ca^JI ciJ j J ^jj^wmmI jl<[ 
<l U-v o5 4il 4J J^ij ^» : JUj tjlijjjj dlj^L JiLa J \lf. JiLo ^l^f (jl^ 

1^21 4 ^ ml La 

Hiji^ LiLc 4-ljj^JI pi la mil 4J1 J_c 4l^ ^CjJI J_c ^jLj m\ \l ^^nl 

jllxul^ 4j-^£. ^ 4_ulAJl 4 J mil J^La. 4.XO <_lLL Lq jlcj tl_iJ_ij^3 ULc 4lo JJ^I 1 \*\ r> 

p , p p p 



UlUlj tjjljjl ^LjaujIj tijjliJl 6 ^aUuLq AjJ^j Op-L^-j t ^JjIAJI 1 Afl Ifl U ^jjuIjjLq 

p p * 

J III jAaj j^=J iL-Luj 0^ '-'^m 0' Oe^^' J-* jj^b ^u^>^ 1^1 

** ** «i 

7 .LfrJ JxJ nit jLoj 

** ' <•* ****** 

^1 Cul^ LoJ*ir,» IOjuj Lcla5 Oj^Jl J^Lfc JUj '^J? » Lil^ Lq Jnr, Lo^_S ULlLua Lj! 

p p 

A* 

Lq J£ JaUG J-C ^ — i^Li jjl — j^Qrf^ (^A^l CajI^ 



C P c 

iaJL dij 



c^jLq J l5 -S-1j LqJJui j^-il 4j-oj 4_j ^j^jj j ^2^a\ Jls t*i\\\ \ 

ii^JLLI t-jjjJ ibj^ ^> JUli^l tjil .aLcSLI 6>L^ Lla^ 



.4 .nil O 1 j Ll£,^! 1 1 (pj ofol jj^J 4 m 1 1 

juiLj CajL^ j^jJI 4_ol J[ >_ i4joJ (J 4 \ 1 <^>c olyvi J^o C?J^ Sj-jo ^Lju ^l^j 

« , 4 mfln I fl i Ir 

4jjLx-4u < ^^-Ij <^ f> I ^ J 1 4 lo t j I j^j^ * ~i aj m \ ^LLoiIjI (jl^ <^j^l 



^ p p 

^■^■J 4jo fol J_c IjJJ^Iij < (dui oLa> <J jLj-lu^Ij Jl^LJI lift J-C ^Lflj^LJ ^ J^_2w 

g £ p 

CjLclKj 1 j > ^> ^ mi 4_i IjjLilj i4-jj tall! pLj^iJ I jJbj « J^>\y II ^ /J-tJI ^ j-dJl <J jllxul 

jjuoILujtj t^^J ^L^-fi^ll (J-C L^jrA t j_j J-tL ^jjlo^j 4^jJalll pLjjiJI j 

^aa'ifi ^Ij^j 4jK U J ^ mfljl ^Liiiil jjl^ 

6^ C^jJI ^ilj J ^1^ C^l^) ^ Xyi fl j pjU'i il Sjljj Jl p(3">J'^^ 

Jjl^i j^Ialjyi^ll J^xAjJI iJlA J-C ^il^J Jjl J_J ^ iiij^ll 4jjLoj_Ai]| ijjjJo Ijys^JI 

^4*^ n n 4 m J i^al /t^o 4 ^ a 4a^\3 J-^-^ u&^io o >fl3JI /j^9 (•^JU^J^ ^-^Q 
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Jj^Ll au ft| 4 \ \ uxj 11 ^^Aj Lfi^j)) IdLl^Lj ^jxi^Lo (JL5^ J un^ mi di-i^Lj <jxi^Lo 

Loa£ jJjj L«Lij ^-JlAJ ((.(^juj^ t't^jj^ 4j Jj^.1 Lo *d[ I ^ > , A t ^| aJLaJI JiLjjiiJl 

1^1 SjljjJI oj> jii ^ (J 4^J dL^L jo^i u 1 ^ 
4J»I c^l^ ^ill Gustav Jaumann O^j^ ^si^j^ ^>IAJ1 ^ ^ 



/J wVJ NAY 

****** 4 



p 

5 „ . . * * * 

LO^j 4jjS <jlS IjLfl t^jJL 1 ^jJjGj S^i-I Sj^lj 4_Lix»_A dLxfc CijlS 

P _ P ^ 

p & , p 

^Jilj aii cfi jLl£.j fiUluaj Jya J^SI CulS 4 Ojlf^JI J ^1*1 mnl 4-aCj <jl 6^-1 

p ,. ^ p p 

p 

lLL j ft>j O LaAj 1 Q(j t J^J-l.i ^aJ ^Ij o |r, ^jNi laj J^jI^ in'nl (_^jJ 

^Luacl ljry£ 4j jiti ^jJI ^JLjlJIj ^^^jjaJJI c-iAjil J[ ^IjJIj Jj^jJl ^LjjiJI 

p 

JjjSi jlSl LjLa tdLAi J^o d3jjua J-^j^* C^" 3 4Jlij^£ Jj^ (J->l^ iVul ^_flJj 

p p p p P 



(( S i^jii j^fiJ I 6 life jLiSiC JjiS J-A tijjJ*JJI ijjisLjJI l^uLujI J-C 
I ji i.ijljfl 4fl.tJi^ J Li j <t jj Li mu^ llflli 4j^J t tcLi Ijjfc 

p p p 

^Lo 4 0 mlfl ^jC u fl^p^n ^1"' nVnl Ija dJj J^o ^X._)JI J-Cj t«ISSJ^o cJJja Jjjl*i m*ijt ^$-£*J » 

p p p p p 

J/Jju3JtSil jjdft Cj nil Lol^Lq tlLl J^jl Jjl ^1)) I^flLublj H n^ll 4 K Ml A » J^^» 

t p p t pt 

SjhQ 4_jlS i_s^^-^ U^A.)) Jjh^Q Jjli 4j| ^jLUoajI Lo£ jhO^I ^-fll j <^>l 

iflL-iAJI j_flj J JI JJt_i I a ji 4^-ljjj^ c^J^- Ufl ml Cj ua> «6^-lj 

^3 aU» ^ t JLU1 4^1 (J o>jcLii^ j\q M J[ JjjI'i <Vul ^ItJI jiUJIj 

****** M 

p p p 

{J-O S \\ \ I S J irfVtl 1 J^Q ^ tji (jl^-Q Ji ijLl*-4 jrVJ^JI ^UJ^J! J>Iuj ^_fl J 

p _ ^ p _ 



p 5* p ^ 

Qjxj 6/\JLu3 Al UljI a < c-jj > ^ n 4Ajl J I *J-Lij La£ t <j Lot 



Li^l plib^j 4> L5i! UajJ jJ^U^j 40 iLLJ1 u^ 1 ^ : J^I 



J^-^ ^ ^3 l<Clf fl J ilr^flj 11 ^ rltri J^fl ^ i ^^j^^-llu ^ rr^ ^ ^ Jjl Jj-^l t Mini 

^ ^Ul aGUIl ^ :^L5 Qe 1 ^'' 1 ^ aaLi^ dLI ji vV U 

iiLoUl ^ S i^jj Slj^l .Bertha Fanta LliLi Li ^l^rT.nl ^s>x3 

% 5 p ^ 



UJ 



.Max Brod l> u^Lq 4iLj_uoj Franz Kafka ISLilS ^1 
^jlliVnT i^l The Redemption of Tycho Brahe <ut3£ j jj^j J 
<(ULpJ dlj j^Ij <jl Johannes Kepler j_L£ jUjj 4j,o^ aJ Lij^ 

M ""* «* 

Walther Nernst ^ jUli J IS ^IjJ! a.^^JI jl iaLUll <> 

p » 5 

'"^((.Cifl^l J*!^ i*i ml ^ v laj m\ 
U()jK ^1 J-Ujj 23 t^r> mi nl £-a 4il.\i^> 4_fl^Ui ^jQj ^1 4jlr gjj ^-o ^Ljl^ pLj^fl 1.1 

(J pISjj-oI I > irol )> : jaj LcLii J^ll mi il Jlij t( ^oJbJI J, \^ H Jl 3^^* 

La^jLIlBILo Cjj a" ml . 2 1 (Ja.1 ^ Lie *4S Cxala. ji 4_*_uJkJI OjIS jJ LaS CjLcLlu 
t4 n in ti l ^ f^QAiJ £>J^4^. ^Jjhi m'n l ^j^i 



J^l» 4jLa$j J ^i^j .iiJJI «dfc <jUlU l^oxxo CjnuttJ jjl 



J-Cj ttc^jjj pLoajI ^1 (_>Aij ^J-c j^-^j 4j^J» :4i-uul ^jC LjjJL-o ^LLiajl JLflj .4 t o 



(jjo dASj-o JJsJ <llL*. ^fl'i-w ^^-j-ij pLckiil ^L> e_fl| j^-C^ll ^>Aij JlC djl j^<ol 

** 

& p ft 

|SL^Ll ^LLjULLjl Jjl^ l£u^o! J I Ml't J j^Llu J 1^1 III |Q j^"wt LojAc N^VV 



_ 5 6 

* 



tff ^ i mm 1 1 i ^ 



<jL^j (j OJ-fl-C <_£jJI pLfiJJl ^jlj tU^jjl CA-^LiJ^iJI 5j)fl 1/^ p irn J^aj 

.iJllJI cjlj'wnll jIj-g Jl^ 4okVu j<Jl 3jj.^; aaju cUl^j tSolvay Conferences 

' L^jjj^ J pUIaJI ^-^»' l> ujj^- J-^j/^ Jj^jj^ uU^j^ ^'^e- 

dLui ,ULc VY dloil 

lP L'^N <j\£j ^ f^^JJ (J JJ^J^J ^^jU '(Sj^ (SJ^3 ^jl£aljj c^J^J 
djjJaA ^vlsh-lj <jlj-U*JI ^LclI^u Cj >-0j <^>^ J-=sJ I ^ taxa C^uujj jrULfl 



icl^jj) ^1 lQJ ^ iSLiL)»^AJ^ll I J I <j-»l" nn ,JLS^ t^QjJ) r> I I \ m \\j ^jjj^J 

27 «.i>jl£. 

iS^j ^ Jfl > ^1 nil >1 ^y* i 1 <«a^J1 4 K tL o » ^qj^II ^ ^j^jkJI ^jl^ 

p p _ 



9ft 



c^L^j <«iic^JI oljl^JI 4JLaii JaaIJI 4JUJI)) jI^jlj ^I'iAmI V LL^ j£ 

M 

L> ia/liLj l$ jJI cry IjiJI J JiiJl (^Jslj-o ^^sjlj _/Lii * 4mu^1 jii « 0 \flH A3-*1Lj JjjJJI 
ji^ljl .3 ina^ ill 5jl>aJI oUjj jJlc ijuoLi. <iic^lJI Sjl^aJl ^ 1^1 

p c w P P P 

w ~ P 

^L^l iJU j "ill ^ Lftjl Jx. ljw=u. — CiUSJI 5 j^i oaLa — JJo 

p 

Jl^j c4j1 j c-j^ i ^ 1 1 4 \Q i5 "\ II CjLo-luJI ^^h 0 4 a m Q mil L^j| JL^J * 4_t^a LuOJuQ I jl P j) i H 
4 \ ^ (j*l tn ri LaI^j ^^5^^ CjIj jjjj)) Ij.-cu^ll (j L&LLlI ^jJI S ^uiL^il I ^ < n \ 1 1 

^Lt^jJ t^j->i^ <n\ ^ 4jj^£ ^Jjlj SjLulJI OjI^ i <( 4 1 1 1 Ui II (3 (JjlaJLi Sj^^^j-a)) 

.g-iialj ^ jS^fl" I (3 I Lj « 4_3L_LiJaJ I (J JjlaJLj Sjj^j-a)) 5jLx£1 aJJ-A jl 

L^L J^IJ ^ 4^1 ^Ij djNJ <4SlUt1 iiUAIj 

( JLll 4jtjJ^| j^iaJI Jl^iaj 6-° U^J tbh-Ugij 4-ii Jj^*i <nj (^j-ll C^ijJI 

t5JT * ****** 

.L^jjjLlS jl LfcJ i^ij JLC llijdS 



J c!h^ f "\^ ^ o^-V a' Ji >^jj-1 'ufj^b 

* _ „, * p 

4 * U-L ji-^i J=*l ^j- 0 ^ « ft u ■ i a 1 1 j 4 y-w ^11 i/VAijIVill ^jry (_£ji*Li jl 4JL»jJa_* 

J a* U *U 4^LJ djul ^1 Jjj^iLL i^^JI LLxoL^aJI JI iflLia)IL.j» <*^AJI 

^ {J oLaUl linSfl dLi^L j£ J** *Ll^lj 6^ fJ 

J jliju JI cia^ ail)) :Hienrich Zangger j^>lj ^e^U 4^j^ JI ^1" rVnl 

4_iifl 4 * Ufi » :4Jx£- JLflj ^Uj J Lo_£ 4j 1^ o Jjjl" m\j) JJi JQfl Jajj^J Lol 

|J ^Ul 4jjl£j>l ^> . fl.^j jij ({.pI^j Jj^t-oUJI pLJjlII ^>^l ^-jlj J all 
^£jJI J-c^ iialx. &jj \ I w\ mi 4jjliii^j /jli » :JL5 jl 3 j ol i LiLxlitl 

31 a.^Lifl *^l djJu 4j a^ fli 4iikij 4^1^ j t> 

Ckd^l ^ ^Lu3 i^l^ m\ \ \ j-Lkli 4 (j J^jQ 1 ^ -vlj 4_=* jhOlJ^II ^j^-i jxJ 

^jm^JI KjiKjnH f^JI i^^k: 4.K ^ill ajj^il] jL^I pL5 JI J 

jflnn |xifl <^ > I Mtj^^ J*bUal J-C ^I^aJI 4 i i n i J ,m i^ ^qj^jq (jl^)) Ij) mi i t J| 

S^jI^j J^G Sl Jjl ^loxy c^t£ .g-^J^-U Paul Langevin Caa^^ J^jj iloJSlI 

Ij^Ofla ji*.l |Jlx.j I (j j J jui WT ^LaJ pL^j^JI J Jj^j SJ>jL^ mll3 ji_fl iJ^J 



P 

t 6j^!Lo (j^LL <Ux^U 4a ji o£ ^h^jLj <■ La i >n lI jfl k~ iij^uull 

P P 

p p ^ * 

^1 jryojll ^^-ft^J JLcl^JI ^ya jjl J-C O^ofJ L 

<4jfl ULxJI LfrjJULiJa /ya *J^J Lo 4j ^jxJ ^j-uU5 ^IjgLml ^£>j '^li^ 

' ^AJI JJj (J I4JI AiaiJ ^OJI -^Ul 4jLL^ 



t- P 



p P P p p 

P* 5 P P P P 

^jj^ Uajk^h ^ ^oJLflJ) J^it) j^AjL cJj^i-l (jl Jj) LaS tdSjuuSj cLluLo^-j 
^UljJI P^ljjl> Jyu-^ i, ftj trtj ^1 ^j-Q J^J ij.' n^j^j e| Inn^ >n vlL C^jJU 

p p 

ciL^jUj-a pLcjaJI JJi IjIj AjijjcL flIL p^Jll jjlJu^ ij^jLjI iLAjI 

p . f p 



p 

/ yil 1 mil SL-2k J^Sj LujJI 



p p 



jli ^ \ot pL^JI j Jj^, s_^U_i jli ^aJI Linus Pauling ^Vjj ^! -i ^ ,J, !i * pJj >>iJli^o 



36 .^LiS oj^ l*£J JJjJ Jlj: ^ ji 
Lq aIcj t^Lal^^Lj Lg3jLu^Li 4jJjjJl1I 1 ^ ~i r. J^j ^jj-^JI 6Jja> qj» ol^l Lq_jj 

<4 mil ^1 i/^Q'tL 4jlxao (jj^ ^ ^6"^ Jj^' SjaJJ J *^l>* 't'A 1 * 

4jLsIjj 

C- P 

3/ «.L^ol j 4j nil! ^.L^iJiL 4jLu^^L1 ^Ijj jljJLUiil (J[ 

p p 

j[ b J*2*^ ^>flLuJ Lojlc ^jji-l 6j-o ^j-*!" m\ il ^I^9j eii j^jfl^ uj^I ^ J-C jLc cJJjj^ 
^3 ^l "wn\ J £j£ ^Lij (t£-A^) tl^^ 1 -^' *-^J J JJ ^1 *1 «Vn 1 LJI Cul^ 

p £ ft - 

Sj^o (J Cjj^JI (^jJ'j Jj^° (J Q ^ LclAj LLq L<aJ|j CJ jyi I ^jJtJ 



4 \ i f*\ ~\ mi jjIujjLa 1 0 J iri Cul^ O kLi-jLu^ ^IjjjuIjI 4j^.jJ j 1 .iiH J^jIjSJ I ^jl^ 
t^lfl U 4jola 4_xikJ1 6jl-w Cul^ Jj tdJA^ LuJl ^Aj i^fljjJI 6jijXo 4_^j^q 4 i j ^ r 

lUl^O IjO 1^0 l(j ik*^ (jl^ Lft t4j^|j^jrnllj ^ (j Ml H ^j-jU^I aL«_LJI J^IlJLJ ojI^j 

tLJl 4 5 1 Q n n <L>K r I 4j1 axil J / ^Jjl ji q i6JjJ^ iLii 3 Ac Q ^ 1 1 /Vil^t m\ J /jl^ 

jJI 4j ^ijS cul^ i^j-v *LJI JL£. jflwnl ji ^l^ g i^flll J-iC 4lUc ijl^i ^-o /^J 
i4 1 <7>oi 4 j 1 1 1 \ Lo j j 4i"^Lc u 4J»I ^ J ^ ^ iLjJL>- 6,^0^0 \ ^ jJI ^jLl^Jlj 



tlsa Lowenthal Jlili^J LJI lg ^.,.1 |»i *Elsa Einstein jjUjijjl Ldl ^Ij^JI J^i Lq-^I 

^ *.s\ ^fj^uS ^uLuJ*JJ La-La j . La^A J, J_Lfl ^ A~ hi \ x\ LluJLj Laj£, Jj ^ »i\ J j-JI 0 J 4 0^J- k ^ J* ^ Q ^ 



lo^UCj .L^ 4V>o" Ji 4ij ,7n o C^i^j HljLJ l^nr. ^ ^ LJI 

P 

L dXo ( j-4> ^ » :l (jjlr jjj Jjl%u J-toljrtJI L^-i Jjl * j W*\ mi 1 4JL»^ia j^-s 1j 

Jjiij <L^LLL^ ^ 0 nU n J L«JI cnlk «.ikliJI ^Lftl dfc cL cJiLu 

p 

p 

<LJ)I jj^JI 4^ ^LLjil Ifl/Kj 0^ ^ ^£ i^hll <GLLL^ J <_fl^cl 

p p p 

*L1^j ^L^- cjjL^ t«_irJI L^JjLI ^ dJLjufi* Oj^t? u' ^ ^» 

oIj J ijua^iJI mm Ujjj tiJ^.jJI cjLclus Jij aJLq^I j^lil dJ j^jl LiU !dJj ^ 

«.dJj dJ c>/i^l ^.jf 



CjjLjIj t JJwl=JI v-A^J! dJj J 'CrjA^ Ji Jl 5?U*jl (J 4-a£jJI ^llni mI ^jJ 

iuaji jh) :LJ^ J Lfl j tjJLxll J ijji^HI pLjjiJI i-ojuaU J JxjJI 4_^jU_=v 

p 

41 .Emil Warburg g-^^J Jf«b Ca,M ^ ^ J^^j Fritz Haber 

p p 

J^olill dS^Lud Jon JJLJ j\ Vl 4_j jJI J 4-fl*l£: U-k^L CJ _aJI J^Li J Lfl JJtJ Lo-ii 

p p p 

((.^Sl Jl J£ ^li=^^ I'^Immm.I p^LIIj j^JI ^1 JLlA Oj^e C>J» :L-J| Jl 

_ - p p ^ p % 

^1 dJI ^1 IU i^i 



42 ,,.JJ 

P P - . C 

' j uj-uJ >lj uu J JLSj lqJI * ual ^5 £l>^ <3 iuLWI d Iq / " j** 1 1 d 0 v kxll 

c-I^Jlj t^j jniJJ gjl c-Lll ^Uh-j iSjLuaJI SjjJLI i^-q ^1 ^-jjJ 

P p w e p P e,p p 

^LsuJal-Luj Lq^jI lit ^111 Jj-=wjJI ji^-LI J[ 6J^jJI <C^jJj ^jlliulil j^jfl IjJ 



p 

^^ujoJI Jl^a^l jl Eidgenossische Technische Hochschule (ETH) 

5_l111II ti 

rcAj^ijI J J^aJL 4^li5l JjL^j ^jlJjji jll^ Jli aLa Ji J-»i 



\\r jUjjijLLu/^i 

f- C (> sS 



I* C. t- t „ _ * 

*> " t p 



47 «.j)l jOi) 

J^i^oij J ^1"^ inn! ^fl^ wdJa Loj^c .Peter Debye ^L^j j^ja ^ 
(3 f> (J i>J j)\ nA\ ^1 JLflj <«Lla^>£. LiLa LJLla a^jI 



f- t? 



3 ^aiu,l oij^i ^uLU^J Ul^oj ( (Polytechnikum) ^liJI j^jII U^jj Jli .1 A,^.k« jacl J 2r° r 



p p p 

<J :4ji pL=* LLLa^ i$J^ •-' ^ g j-^" 4-xjoLaJI J 

t<lAJ g-1 fl » Ci 1A C 1 t4xfl IS j I <n o iVi J J > Mill 0^ I 1 aIc Ij-a^-o J-lu^^^j 

^^xA (j^o pL=» ^^11 (j^fJjJI iijua^lll ejUaJw <jl ii^^JaJI 4ijLflII &1a Jl ^.flLialj 

JIS$ tjjLj L^Iaaj aJ 4V\ ! LuaUJI ijj-mjJI ij>t>j Jl Ji^j jl£ ^ill J^.j-11 

P P e- 

^ixu^Jlj ^jj^jJj l_j| I ^ LLojlj 4^,jaJI :^-^l ^JjuaJ ijjj^j iiUcu <3 

cr 1 



<i c- p p _ 

Jju) JjI 4olc JjI (j-jLUuIol 'Ij^^ Cn * I JJi 4_ft^oL^J I (3 4ojqLujJI 

dt» J 4J gfljU ^J^JI Philipp Frank Jil^i ..mU^ C^e-*^ oi J^s 



tjjj-c j^Jt i—flJj j] ol \ ^Lt^JI jLlxul Jj^Ia J 4 <S j "t^o cjNI a cJLla cnl^ ^j^l a^-oj 

Jj-^f ^j-itLixilil ^jl^ jLa.S!l ^L>l J^j .jjxujjLo 4 1 1 tT\ Cul^ ^ jJl JjLajJuJ oLs jJ>-*-a 

tJ>j_Lfl yV^-i 4 ifl \ /ii ^11 CjNI Q ^ 1 1 jj-iAj*. J^C u-Jsi^J J-Xj ^Jj tfil*! in II J ^| IL 

.LLj^tiaj jljJ>J L^jl^l jl^ Cul^ LaJ^£.j 

ULktl oii *«Sjr^l S j^U» L^JI 4il JjLJI jLl/ ^Lo j h±l\ 

J^i 1 4 n r < 1 \\ \ ^jC 43pIjJB ^ \ laj mj J \ -y , > 1 I I ^ mi^jj 4J Sj^jua , - u I U j i^G^iLUIj 



54 j 



4 o^ fl » ^1 ^ j t?Ti uw 4 > i mm II ^^c- < dJl \ a ( jjjjJ » ; 4l bLjL5 m\ ii I ^ 1 1c- jj 

(jA* > ^jLoj «.l fl"\o iVi'sl ^^jJI 4_i_i^Jjl g-1 1 nkJI L [> £ - w l ( a „l> Ji u > 1 1 

******* ** 



ikA*A ^L>1 pLl^xa ^jlaj) ^ )) :JLLs ^Lc Jjl5 Jjcfi Lc^ jjIlL^jLclj 4j^Ijj L^J 

p p _ $ p p p 

(£>=*l j (3 »7tl 4 i tr\\ Jl*-j LqIj ^ in'ul ^1 jtiAJ 1,1 cl>^ <JJjJ 

CixaJ^>j jrULflj *jJjSL) ( _yj^La C/-L>^ lI ^ ml* II 4 ni injll Li-^J £j^->j J| La \\c 

p 

/ywxLi (^ajjtJI .^/J^j 4jcoL^j jLj-ujI ia.jjJ ^j-fl^>J e-fl^xuj i J-i J^wJ I pL»^_iiJI J(j * <i 

J-^jlj ^j^l laJt el J ^ u 1 a£ J-o-*-ll ^-o l^\_i£ 1j ^l*i \ <j£-> * JLL1 ^ya 

^j-Q-fl ^jl^ JjLfl t6jL*iLi 4 1^>^ 1 1 jj^t I J^-C jJaHjJ e_fl^xu 4j| ^l*! <aUj1 LoJb j^wlj 

4al Lx^jjLi /ill LLuili£l fjl 1^511 ^ L».ji». LojAcj .(^^bojI Jj-u-q SjLl^JI ^\ oLIjjJI 



<CSJ jSUL l^jj* Ul^lcl 

^ :4 t ii pLk-j iSjjJjJI ij-olxJI 4jLoL^tu^! iaj-flll ^jjIL jjAjfl j c-jl II 4j_L> 



4j nMj JjJI 4jIjL^JL IjJaJt CjLi 4ii)il< t^ljJaL^j <ja_L=*jJI ^1 iVnl 

^..Llu J Jlj>e ^ 6^ Ol ^ '5^U i^Uj 

<cXoljlll ijl ^jj-> ^^xjjI^I J^j£ l>J J! : Jj^ Jacob Laub ^>j£^ 

^ iua ^iJI <^>«-« -ua^JI Jo.tJl Jjl^ jJJ J-qLc ^ JIIa 
ojI^ jU» :JLii 4 5j,\ml jjlj Lcui JLc\ jij <LuJ[ jj^l=JI 4 iljl ^ 

64 «.j»lxi Lo^ tii L^?^ 1 ^ (^^jJ^ ^U-mJ I 

i.u,.r>\.U Lj1j-qj jik-LLaj t^jj mil jr^X. ^^ItJI j-CilLaJLl Jll^-fl i^>J^ Jl JLiLli^L 4jj£I 
jrviJ^I J^oLjlJI ^1 L^J Ji^H J-C 4_!iiJ .LaJ) £-a 6J^=wj iju£Sjij t4 Jr. 



65 



o' ^j>^Ij 'CaJ^j J g-Lux^ II f>lfl Ijs jjfl^ ^ 0 » fl >^ c>j I j 

p _ g 

Lo JjX- SjLjl-oJLj ^jIj uu »l j * it \J t^/J^J 3 4.0- ki^^ J J) Ifl I IjjlIxulo ^j^^J JjB 1 ^ ^jl 

p « 

^ uJ J L&_> CjjJ ^ylJI ^LJI 4_LL»jj ... JjJj 41j1 Jji^ jAij ^_flj£ 

P ft P 

<uJi J_c jjj^Jl J^JJ <>> 4^u=u ^[ jryxu ^ <J^-^ oj^ J^J 

£■ P p p p p 

LI ^ tint in\» iJLifl l43j^jj J^aJj <jl 4^c i^x^j Lfl_il g-juajjl 4j>l 

OH «V N r J\lo^L\ j f 13 yUl 5JU)II j jj5 jl ^LLa S^l J^j ^ J 

•L^Lt {^-^^ 4 \ /inLo^jJI^ Sjajl-oJI 1 1 Ia-w 

^aSj tJL^JI ^uofi pLq-jjj! ^jl Jjjl3 uij i1 QtiaJj 4X^^.11 pLxil^ ,^o^S 

^3 Sj^o Cji t^^oLol ^jjjlj JLi-W! Lo, ur . 4 ipL^-j U II ij I i^jl IS jaj 

SjiiJI J JolSJI jlj-xl^^l Iaa» Laji <^j^ 4JL»I Lo^ j .ii^jJIj iijjUJI 

« » * ^ ^ ^ 

CaIAUI ^^jU oj^l ,Lj^ J ±^}\ ±jj Jj *Kac j ^qj^II J31LI 

p p 



tcJ-Jjjl^ U ii^l ji-S *?4^ Mill ojI^ IjLq ^ I aG Ja» rjjj-fiv^ J^J aJLj ISLljj^oj 

69 «.J 4 1 m\IL pIj-oj lia> JSj 

p p p 

Lujv* Jl ^jLj oxjj *gW ur^ 1 t^/^ 1 ^L^oi^L ^LkiJI j\ j^L 

p. £ ^ 

^J^ILluI mi :LflJ JLjSj tL^aJLi ^ilJI cllLlAj <6J^*j laL>^ ci[ uuJI 

p w ^ ^ . ' 

— ,_ t ^Mj tiiLtilJIj i^-u=Jlj 4PJJ4JIJ ^LjlJaJI — CjliJI J i=J jJI JjLuj 
•jlfLfi^jl j I jj^j I ^-JjliLj j I tiiulLLil O^ULllj i^uajLa jjJI SjLa-tu Cj w"JI ^ 

(jl j j lqIi Jljp ^ ^jjXl oujI jii t^JjliuJI CjLoI rnfr*jl 6J-fc Jj-o ^X-jJl J_C j 

J ^fLaAl J^il dJj Jjlj jLc ^4 man 4 n^-^ mil 4-jIaaJI J 4^>.\fl n K fl 4j1aJI 

L^OlI^J ml CjLaK 1^-1^3 'L/^jli^-J^li 4 II Jya 4 i lift Jjl. L^jLq L^J JL5j t4^aljlA 

iL^lLuj .LlIjLl^ ^h,Vnl j\Z dJj J c£A 3 AgVQij^ ^l^UI j ojU Jl 

P p p p 

(j\ 4a J J^-i jl JjJ jaLkJI J-c J<^i^j jl pjII J-c J^xJI J-o (jl ^ Jji» 
^^Ia ^jIujjLo ^ ^-c^!l j^I 4JI .^>o\l Jji3 uij-ojj (("fajJx j^SlI uij-taJI (3 1 Jx. JjJj 

asiu LJi oils 

72 . LcL^l^J-L^ii Ijjk ^1 Jx. inVjl ^j^J il^alljl 

5 p p 

4J dLi ^Jisj — (ll nn JjjI^ ^lll 4jcX 4ajlj 11^ U^J fJ ^ylJI in ul ^1 ^ 

C^i^LJJ ^Li3 Ji! dlp.1 cr^ji llUj Jl 4iL^)!L .I^LooiL^ 1^1 J - U 



L^fl^kj CaJ^ a* ^LLIjI ^ Jl j*s »in LJ I^.jJ» :LJI J I ^LLIujI ujjSj . Jj^-JJ L^Xq 

P — ' ^ p P p 

«p — p p p 

p % ^ p 

c p ^ P 

p c 

JLa-J^I il^L^js (J ^Lo^jxJ oLc^Ja-fl-o ^^ojJLj I^jIS C^J^^ ^J^J ^4 \Q\ n^o ^1 4 i mi 

75 v | 



£ p p 



^La. ^Jft Jjjll . Q nl*S LoJoCj t 4jL^_j 



Llvlo <5>*^ 'S*^^ 0-° 6^ ** '"'n l U^\3 '^JJ^J Jl 6Jj-xU (J>"J 4j Ws r> LfcJ^jj £jlU 

<uJ ^l^j) : N *\ N i ^Ir. ^jry^ll ^jJi 11a ^ jjlj La-xi ojJI J^La JUj t 4i>^ jx. 

Jysj <4 t j 1 1n II (J LAjxc ^j-flJI > >*£l mi l oLs^LaJI ^ a i r\\7s 

ft ft . ft ft 

jii IjU^il jL^U «^^lil ^j^j ^ (j^ij ^ Ujj 

. ji^SlI Jujj Jjti J£ jLa j iioLl5j UtVt^l ji^l Q"\>jlo ,:i-ki i4 fl ULxJI Jl jQ^flj 

• ~ l _ . * . .ft ft ft 

<(J.oaJ1 4 iii ^IjxLi ilj^ll Aajl^l^JuJI 1 ol^^*l^ Jl ^Llc jj^I i Li uij J g j I 

'U^jj ^I^Jh c^l^j L^o^l jL^^l c>° o^j^j 

.Lj-lu Cul^ Liajl LflaSJ *L^lc ^llAljl jLoijI 
6J-^.l j 4 j in A m J5^!l JlC CujU^ o5 ^LIijLq CjjK OJ^J Jl Ij)1q"^ 'il Lojicj 

^Hl Vladimir Varicak JLiijjU j^j^Li j J oL-u^Lj jLl^o^ ^ 

(ji-J j 1 i7i I ^ n I ^ JiSj A /\ d *> o (^1 -U-b L^qI\^**i ml ^ \ ln"\ nil ^ * La ^ ^L^-jj 

j^aII S jbl JjSj ^illj ^1 'wVn l l>x. ^Ul ^IwSJI ^jLa 33^i Jl L^aJj 

.Sill JlC Mini JjLjUo ufl m^M Lo jW. l^J ntjJI jj J ^jLa j3^i 



LLojL5 Ij I Jjj^ j^aJ I jpjjjj ' a.^Wn ^ j Lo n\\ \ \ ^Axu t^jLfc ^J*!iLk. J^o 

iluj £^_J d^UJI tll^ulc, 4w^,7ill 4^,1 J£. ^iTwinft JjUl ur J J JI ^^Liftl 



.I.Ua. <Ujj-aj iljjiiia &jjS&a (jj^ o' 0 ) 

j JJiiiL cL», JjU3t J (Y) 

J ^" ' i 'cry^j^j C^e^ ^i^-j u' 

e- 



.^A* >oJ1 (V) 

crtli^ J iJbJI JdUHI 5Lcl^ viLk ( £ ) 
.dJj dl* cnlU Ijl Jl oa^U! J 4^ ( v ) 

C P C P P- y 

4 \ hTJLj LaLcu 1 -v 'olj i—iS^il ^j^^-j C5>>^ 



^JJJ Jj ^yz pL^ (^jJI J t tiii J la^j jO 4 flj_\ ^ J_uj jl 4_j£J ^o^l "* 

•* g „ <** ********* m 

iLJI (^^Jl^ CJ 1 \ Jl Jj-^ ^ JjA^ ^3 QJ 1 ^j^lj nil it jjLc- 

I 

JJ j^q^JI 4_j dll^ j t«pl n Mt^ll ^ P^_jau» >, flj jll Jj^w jLl^^II LlLIjj 

J L^jLj>J 4^£.J LJI C^LIj «.pI>JI ^Ajlj <Ui j^J cUj ,iai 4^k 

83 «.^^LI Sj^q d^i o mi jryj ^ La ji» )> mm ^1 4j| Jli 4'^ 1 <4_ijULJI wJ^jl 

- ^ ^ p (■ 

^.Lfl ((4j^ jA^)> 4_jL 4 Q tr^jj 4 CJ^' '10^ ^^LLzJI (Jl jjjiaJI Jjl J[ LuJI ^Lalaj 

.LJI 

JLaL^I J v_j-uj11LI jyL ^ya 4JjSJ Lo 4j \jJbj)) :^Ljli LJ^l jjlwnnj ^_fl^£:lj 

j^ju^J LqK 5 J nil 4\< I idljS LjLj^I ^Llj t4ji^^ mil iii-LaLaJI ^£.1 mil 

p g ^ c- 

s— CU > ^1 LIjUJ J 4 r^il ^4-8 *(J^^ 0 " ^ ^-jl^J LqwV-IC L^^i Tt-lj^J / 1 >r> 

oLWJI j^l oili oiJ .pLJIj Jl^= ..^tO^ JA1=S ^» £l£ ^Jl 

Lojo f^^l lJ^J *4 Mill III uWl i jjkLfllLi (jl^ l)^^ 4ur\\ mil 

^jIlajjLo I fl vl v fi J 0 fl t4 fl \ r\ t II 4_1x^l^luJI CiL^^LsJI _Lui jju2La^o 4_j| ^ya 4 \ f, j (j^ ml 




6 jib ^jlLc mil djJlj OfJ» :4JI i^ftil cJiij A q K-wjJ Sjj^r-"^ CajI^j 

— j^i 4_jl tl^fl-La < ^jjl"> mi 4JLaJ» I Cj^^jJ 

^jp-Oj^o J 1 fl M J| lQ * jjlfl LlJJjJj ' l£~>^ S^Q ^IjjJJ I J **i m<i (JAaaJ 4j1 — ^j)^ nil 
Ifl U i-Jj «SjLaJ (J Jljp ^ LaJI CajI^ .v-flliU ^IiIjjLq 43aAij La jJbj ^jLoJI j^l U1I 

J^q 1 r\Q Luiul ^1 t l ^IjjJI ^LlLq^Lj I n (j 1 .LjIajo (jj^ ^ij-u u -fl t^J^I 

u T Jiu ^jJI ^j-fiLajJI SL^JI I^cu jj)^ Jut |i k^Ti ^ 4-LiijJI lulS'bLc J^! jj^u-o 

86 - ; til 

(( . ^2 1 j) j j/^i 



(>a ilal£ lfr>\ djjl W 0 |>.lx: 4,.u,n\H {jC 4_uaUJI <Gj>lij jj'wn'ijl £Lo J I jjij 

^iuJI ol>uJI ^J-o JlC mij l Jjj IjJ .4 nl^Tm 4^r-uj 5£>*JI JlC 

<L> j * r n J Lc Jj^ <J^>ifl S^j^JJ 4jjLfl LfljLui Uj£ J Lei J .U <n j*?uil ^ rtlf, i^jLS$ I 



2 UJI 



^ P P P P 

4 ^l^Vjl Jl iiLua^lL ic-j\ ^ I-V> I I JlC ^xlajJ 4 \ \ <inll I |^ i^t't jl ^ 

s« p P 

JU-o 4^ jlia-f d^lj i t ij^ JjIjO l^o 1 nfl vK ^1 4^jii C^l^j .JjJjJI 

^jl (iiTt ii^iJI Jjl Jj Vi lii^iJJ ijjiiJI 4-)j^*i1l ^IwkLlmLj *U jfl m » lj-4> J-^^f Jjl 
Jl QjJI 4_li Jlr^J ^jJI Ca5^JI <Jj tii^jJl jl \^ t i_lfl"l ^ jJ_J ^1 * HI Jfl'nj « JlC^I 

OJti^l ji ii>JI ^ ^ h^J JI ^5 oj^i ii>Jl c> JeUil jl^l 

^jl mTm ii^iJI CjjI^I pIj-uj lijlj JlLi yGUJI ljjl> Jjl JlC jililJI ^^ulj . JlC-SI 

LqaIp LuAnIq pjju^JI U » Jjl Ijijfej t 4_xjjLi. JLc^q <J 4j^Lu > LflJ ^1 JlcJ 

p p p 

tlyvj^ ^LLuual 4^q JjaJLcuJ |J Jj_Jll Ijji JL&\ Jjlj Qjj^fl-j Cil^i-Lu J I 

tCjLo^JI Jya ^Lijj 4j>l j uuj Jj^jl ^fljlcl ^Lcj j^ubJI CjLjQ^ Jlp J>^J 4\*\ I 

>n<") JlC 6JcLuU 4_i_i jLr^JJ JLa^o ijj-bj J| ^Jjua^li! 6j^a 4jiLiljl j^o j 

e| ^gjS^c L_al uuSLj O^-J-ilj CjI^J 4_VijjUuLul 4 o() r> t4 > \ mjjl 

^I^Iaj \ ^ \ \ <j1 /^j Annalen der Physik 4U0 JI 41^ jl 

I^/lxjlji 1 0 \c jycj N ^ • V ^Lc ^ 4jjii U I i (( c- j-u^J I j I Ar/tl Jlc 4_u jLiJI yGLj « 

p p p p p 

^Jjua^Ii CjL»L-ujjs*J I Jj-c 4 I in I m Jjlj^ « , 4^ j J Li La^LlL-vI 4 Q t LxuJ I ^I^JIjLjO 



Y-V Lclx]\ * M l 



Jl 



ijjjiJI pLlxJI (JIdLxc ^3 ^j^JJI ijjj jSL^ jl£ LL)) :JL5j jLl=^l IIa i T Jia 

1 4_>j IVill 4 jj 't 1 1 6 J-A J-u^j jjfi A i <CiLi (jnfl <7ill (J^-ll Hi's II pLilil ^ jn n /oil 

v^LiJi ^<IqII Erwin Finlay Freundlich 0 tm b\>j^i J-iii ^jjj! o-ull l>i 

p 

^ jl tjl I JJfc plj^^l SjJJ-i ^JX-^ ^-LLxiJ grw^lj *CaJ^ 4jlaL*. J ua^AJ 

<_j^flJlj jLLI ^ ^ a j II P^f) t^> ^j^-j La j\cj * ^a>Q mil <■ flj^m^ ^_ \J v-^ j\c aj)t^^.l J^-a-* 

JLws 4 I win (^jJi ^J^jJI Pj) »A ^Ij^jl ( jxiLia JjLxj ^1 <J±lAjJ JjJ^J»fl jrLil IjJ 

1 4 n U Lr fl£j 4^o I ^ .All ^ <L^jJ J-C ^JLiiil *J ..Q mSUj t^JLilJJ 4_i_j jL*. 

p p 

VJ L^Uli ^UIa^L S ^-i^JI ill^Sil ^ Jl p^aII 4_*_il pL^jI ij^k: ojI 

4jjjLi. Ci^JLa-o (^JaLlaj (ijjj-o -U£. ^j-tii 

p % p p 

6jrO$ S^ji J jLaua ^1 j^o^ (^3^ J-* -0 t4j mj J^i^ 4-fll mfl 4 i \ \ a jj/ ~ U> fl \ iiLauo 
(^jJl — pLu^-flJ) gr \ ojJ ^1 Pj i^l) pLIajI ^ ^ | ^"JJ *4j-u£ij^ll S^jill ^ U m J-C 

pLAi 4 5 1->\ o J^Li- jLuus j^Jlj c4_ij jL^JI J-> qj a! — p j <^!l ^1 * m 4J^LL 

P P 

LoJjJLfl <jlj-iJI (JuOjJLlI ilLi. ^^Lljj LoJuX. ^jjlj M>*1 I ^ I I ciLlj \ J^J <4^LU,^\(] II 

jLLs| ,\ J^^>-> LojAc 43^j^ sLxjI 3 a*s 'i \ 4l^^ a ^Lfl 4 uaAj Jjj-z*. ^j^oj^J 1 jj J_) 



fclwViJ Y * A 



t jryuj (&l ic j^uJI p j ^ l$Sc jjl j-lju ^jJIj ^Lkj^ll (J ljryi3 iiLaJl Jlc 

6 .LiJ iijjUJJ S^lk* jii 

J.fl fl JobaJI ^ < " ^ ' 1 w m t 1 1 j\c J p a J I JoLcu 



^ (ii n 1 \ ijujjj ^jl ^-i-u2>lj t^^jtis^ll Ijjfc JjL^-jI 4mm ^plu^ c4_>J_lL2^II yix. <Uj, II 
oLftn^jAi 4_>l s^Lml J^-jIj mtjl ' fl i . d v t M 1 JL^ja a*\ ^^aJI ^/uil^-flJI — al .T/ t <l 

8 ( (.^U^j LLLi^ J*lil JUJI J» :JUi 



U 4 w./JL 




cjllS CjIj i^>LjJI CajIS .4 atj^UH cjol^5 — 1 Lxfli ^^ujJj — k-fll uuSI 4 1 > mj 



j Sjnm ^Jl SjiiJI)) :James Hartle JSjL* p^^y ^Lj^l JjJLi .4* nMI ^UJI 

9 «.i-Luj^JI ^ i^oLJLfl ^K-*jJl gl'iVil ^ 1 uiXS ixjjUJI J\ ioUJI iij-uxlJI 

4JLo^ j ^1 ^1 Joel ^ U» uLi^oj^ J^jl ^Lj^l Jl 

11 . 1 

UMj LLjiS gJUl .ll^Lic (\A*n-\AY*\) Rieman O 1 ^ 

(j ^\j£JI pi \ <^LjJI <3 (j-uj^ ^Aaj <<ujJI^J LaIj^Ij j-uic <jljIjJI (3 j^j 

^li ^Ul .Carl Friedrich Gauss <_>ujL&. ^ojjj^i Jjl£ ^Jl ^il ciaJ L^Lil^ j y n ^ 

.L-LI pL^I J iuijifrll J Ja£i ^uJ 4 ? n\H O^LSj iJLuj 

*4jViU U m*jl J^C tkn ^| LfluSU t4jj"i .nil U m*jl *UJ_i1jV^I 4 u) H i^fl 

^A♦ ^jLuu 4^j)l mi <\ 4 *\ a t/~\ J^c. oJiil ft Jli^l J u m 

t (i^jJ >^ J^kll J=l^) ^^J jy± JLc^lJI v Uflll Jl frljlai^ll ^> 4^^L^1 jl^I 

JjiaJI ) JpLJjjlj_u_J IjLo JLn nijl i.ikfl II Jl ^I^Luj^I ^jjz cJliJI ^JoAJI ,Ua i j 

J j-uii 4 j .Aj^JI Sj^JI ^Ja-iu Jlc iJ!iil IdA Jl cj IjU .(i^jj *\ • 

JxLajlJ (^jJI vl *al |JLt (3 ^ I JjjaJLtuxs jhQ I i4-ajL5 L»jlj JlxHil l-'ljj 

.4^ mil 1^ 1 1 t^l I 

Liy^C^ CjIj^JI ml i 1 ^1" 4 m II ^jjd 4 fl 1*> ^ f\ LcJ^jI 1^ ^jjj^Ls*. j^Jis 

m (^\ > fl <^>^J 4_fl_)^jJci j^*> ^Lfl < Cj ^ J I I Aj^q JjLqjj ^3 .4 >a 1 1 1 n>^l 

^ijljJI ^ II Jl g U mil Jl ^^j^JI ^2)-° J^ 2 ^ ^ LT^" '4Jj_uj^1a O Jrj-i3 Lo^-O 
J^clj Jaifi ^Jju CjI J U ml jjiS JaLjlIII 1 >l j^LaJj »jj6^ Jl 4 Ufl\ 



\ \ \~ J Y N ♦ 

d i a ^ juL^-t (_^jJi ^1 leuJI ^.j a a ^1, ml ^> ° ' ^ * IJuij (. a j j iqj ^J_S*^J t 

.^1 jiJI J ^GiaAj £>o La iiLuJJ oLuia 

J iaj (j^-J ij^-i 4-fl Lint 1 _» * ^1 ( jjuj^cLlLLfl CjLjj^j 4 la ml^gj j* > m * j^JI 

1 4^uO jSll S^>SJI ^ U in JlC 4j i^ \rt £-£1^0 JiLaJ (Jliil uU^" J-^ fJLxll) 4 U Mift 4Jci_jj^ 
m^wj .IjAflJU jJ^I CjLujLlLII ^tii^j t ^ \]r\ 5 1 1 j)^ I A 0 ^ J I 1 n K jii ft*\ 1j pL_ii» v Jli 

j^jjlj ijAilfl^l 4 iii.Ti^ II tS.T^A 4_i^ 4 Jr. J^IU \ \\\ mi dJ j 3 oLa_ij ^a^JLojI 

jj£I 1 (] 0 ua j iJJ j->j t&LiJilj jIaLo L^J (S^flJI jl ic ^juJI Jj-q) 4^i^ 4^111 

jjSI 1*1 1 mi ^ll^-j ij^'\n pLuO-flJI iii 1 4_^ \ \ U^l ^x. i-LuAl^JI <3j 4 J JX: Jj-\ ^ 

4 ft In ^ ft 4jjloLjj 4-S-jj^j Jt-oJj — CjIjjj^A-luJI jl Cj I 0 ^ *i M ^jja Lc^j — 4_iuoj-aC 

^ll^Si (>j iiLoil c_jl m% 4 j o t < Jlc iliSj iju-iLj aljl ij jrtll SoIaII 4 jo's Hj 

Lqj <4 lo*v mi ft j^Ll£- iLtu LqJ ^La jLaj^I ^"^Lj pLAiJJ 4 1 in'JLj i j^aUx. ij*^Lj L^J 

V .4 1 fl" mi ft j%^La£. 5 jr-u-C- 4_s j^-LI 5 J*> ft i I 
4 (^fjy ) j-^jJLj 4j j-a^j ijjrt-ll 5.r»ftl I 4 \ ft^ \ I fl ft jKl il Jlc ^Lojj jcLtfci 

t^jvi^ I £jC 4 lfl*i mft i *1 ft S^-ujlC i \jys~\~\C- ^CulC 4lLtu 4_j ^L^j t^a_ij— ^a_La— ^ja. ^ IVl 

1S .jLxjl 4_JUjl ££j 'ift U^°J >j iflLtu-a t ^^>JJ (J L^-cIa^JLlliI ^JLaij 

mm ** ** 



5 jlimZ. J\ 2;LL=^ jlxh\ ^Lij jl^ajJl iJoUlJt *>Ju* 4Uq i Jl iiLoil L^Lq jliil J ait oLaLoil 

lla j <GjtLal John D. Norton 0^J>» l? j j^^l .iki: ale ■ ftllkj Ifl'i^jS tl^J iiki: ait wj>>4 



LfcjiJ ^ilt (5>a-^l Sjlail dilj^j *^LqjjJ SjIaII 4 j ^ 1 1 j .\\ fl 1 1 P^^lJ 

Gregorio j J ^L^- l5 ^ j ^J^f^ ^"-K*)" ^h^^' 6* O^^J^J j^LLiAj 

^ t Tullio Levi-Civita l">jaj ..>- Lr iJ Ricci Curbastro 

^jAa-u L^ju^jlj cjLjj^SLLI 4Js v i_c ^\ j ^Lll (( j-0>l^)S II JJa3j <. ^ ij o j Lulu I 



,4_i yLo 5 4 .i \ \(\\\\ ij^-^ 



i5 .4Xo^o JUS)! C^jWJ <> gJaAla 

4^jJ Jlc IjU Ojljjl 4AjI 4JLu Lojlc CjIjIau J-JL-ij 

Sj-^ <7t ^^>i 3^ ^Lj-ClC pi nifl\^. v_fl_2».J > j LojIC)) ^JLSj .^l^ftjJl 1 OU fil \^ j| ^JJ> 



jLaipj John D. Norton Ojmjjm c^J Jurgen Renn ^ C^jje 

John Stachcl JitLu* ^Michel Janssen J ju q j .Tilman Sauer^ 



p M ^ P 



ftft 

i^in 1 t4 » v tt\\\\ lj_us a ir t *'\l 4j* >it />>l*i rn'i »*j « 4_u L» "vxflJ I 4 ul Jj-uu^ I » CjIJ-j g 

P p 



4flij< .Ail ^O^JI C^Ul ^aliJI 4JLJI J 4^3^lJI 4^kUI Jl j^jG yju • 
<LujLaJJ ifljjJtll ^^Ajjj ^jOl^i 4jj^Jaj i ft ■ tj^-l ^ "* 01 j d K jjj^ n/jl j 

^=J1 4j^ j 



^—fljLxil ^ I .,\ A. "w 1 1 1 JlC ^LIJuJlj^ «4juuiLjjJI 4 \ -\ s~\ \ JLtxj^l)) Cj^j ^j^-I 4_i_=wlj 

4$ il mio 4ajjL=^ JL^q 5JjLi-c 4j ^11 6jlfl.U ixoiJI J ioUJI 4juubL» Jl 

^> ^1 c^.tLxil j^^j ^LilJI ^UilLI l^ual^ <> ji^lU i^Lj^l 

^jj^. JjJLj .4j c-Lj3_^fiJ I CjLiLalAJ ^^.flj Cul^ jjl (^jrJ 4 Q i \ I 4ju-bLj CjIcL-ud 

■ft 

4K mil j--o J^Lj^ 43jS1q cjU a ua 4^0,^, j» :John Norton 

tLoftor 4^ jLiilil 6^JuII CjI \r\ < \\\ L^^j^Laj CjI yOJUJ 



P P 0 & 



P p 

Jj-Lj JjU* LoJocj . 4j^m LLlu^J I j ifiUJLxrfbJl C^L^il (J ^ j-p 1^5 ^ Jlflj JnJI 
^1^1 Ja j& J^J Lo_U£.j .4*^J1 iSLkll -UJl^ ^ (J ,4 flV^ n 

p > , . p p 

Jj2 j <4j <oLjJl j"l JLcu^ll Jl ijL^lll (j jLc Jjl Jjlj JafllLj^ .Jjlj Laji ^ i 4 uil i /n 

21 .i^L Jl 4iK>:«1L 



^ ^ p p . 

t 4juuaLjJI Ttl jLtxj^H ^ iiiuJuil O^jLxil ^^Aij J I Jjljj 4 N ^ N V jLI/^jLo (J 
4j-n jrt-iu^jl (j-C- ja^I i=».jjj 4^ajL5 4juU^qj 4_Lj^ ijjiij < ujj^j ^ LLIuj 1 guLjl 

P 

. > <a v n 1^*1 TillLtul JLi-L ^jjjuj 0^1^ 
jii ticu^Lo Sjij-uaj S^jLjlIq L^jj^ O 5 5 a, j5 Cj^jLaII 6 OA Jjl _U_j 4j| j 

p p p t- 

Ci^jJl ^jjual Ij^bj ((.4-jjjLuJl 4jj-Lkjj 4 j 1 mill 4_ijJaj ^-^oa3J J^^o)) :Lcl^JJj^ Q ^ i 

jaJ)) :Lml^l i^'Vsj tLfljbjjcij Ijj^^juLfi ^U-ulujI ^jli 3^-^' 4iSL ^ m 4i ^aJj 

p p p p ^ p 

t 4n rriMl ij^kJ 

^ISJ^" ^ ^ A ^ L^-jj. t j_i->L^jl 4iini Xi-o 4JLxiil J_=w 



P 

a. 



43^jbua djjl jll J jSLfl LdKj i4-J1 Jju^jj Laji cK tli La jLc j^j <Gl jrj_c 

t ^JuSLAJJ I J- 2 *^ J-C J-^ i3 Ulila ^^J^. j| ioLc Lg-JJ^ vjj^j i. Q*1 

ilia V J I J-LQ 

c-i^jiil ^jLAijJI jljil 4jl£j ^gii,o raJI l> AijA^J1j < Jji Ur. jljuo ^ Squill 

j I j 4_xiJI 6 jji CiO I^jI Cj I J ^ mi ^JLo J-Cj t^jn 0 mil Jya * v — L>*^ L^JljlC (jj^-i 

.^Pj-ij LaC — JjjhS J£ 4 \ i 1 )jl 4_ijLj IT Jl^iw — J_ij>_> jj JQ Jjl f ■ 

jKJji 4^ jILIj c^jSJI Ijja. ^-jj-^ JjI Liul u,m% JjLL^: e-i^jiJ ^jljJI AjljJI 

.JLa ^ jJ 4^1 .Vulcan 

Cj^IjLjljO (3^^ Ladle — 4 t \ nt\ 1 1 Si>J-aJI 4jjj_taj jmiA'i ^1 J-^L ^JjLLuujI (jl^ 

^0 J-Ji^ JJU> t 11 C^_LuJj i Jji V-iT. jljLO Jll ^ Mill J_C L^_» 4_uCsLLJI jl_2»JI (JLi^O 

< ^-aJ-S (JI J "'J^ J Jju^^j C-l ^rj^ '^"j CjLI m-\ I I 

JJLiJI 1 Jj_a_> ^jl^ Lq jjJ>j OjUsjlJ i m.1 I 0 Aj II yvlu ^jl gaJ ^jJI JjljJI 

p- « p 

• Ca^JI dJj Ji^l JLc J^-jil ^Aijj JjL 4jdfl3 

^ <n^> vj J-J I J >r^lj ^jl (J \\ 7) t jj^I ^ j * tfuj •jj^^-LI ij^iij O^jLxua (JJi (3 4 i ^ /ii ill 
<4 j wn\ll 4^j^JJ Luiul (^j^l 4Jl^ 6 Jj4» (j^^ (j^ I (j^o Jj^ ^ ^jlj jj i^fl I 

jj^f uj^' 4 f^fJ uj^ 0 ^ ^=»lj 6^- LfcJ-i^ 

^ oJQJI c-jluSJI j j^j 4 fl i^j LL 4^jLAa S jfl m 4->j^ fill ^jjUwjJI ^a^l 



Y N 0 4^U_11 4 n. n'ill 

p. ^Jj *^ 

.Jx-Sl ^JjJI J^c pLLI jixu cLIjJj i^jUJJ ^iiu 

Leslie Lubjlj ijJjJI £x> JJ^ LaJ^Ic Ijl flo <jJ^ SpLLI (jL>J^ 

S^Jilj jj-^i cILifc uj 46lj-uj 4_ji J JJ^ JjjL3 

pLAcJ) Jl i^uHL ^JJI JjIjjj Jl j^jfj '(jP'^ lPj^ - ^"^j 

Jjj_cJ I i QifVnrt J — ^La Q lu ijl jjjLLIlIj^! ^jLujJI JLsljJ 1 f-La. Lq J-iC^ . ^ 1 1^. 1 1 

Jj^-JA ^lUI j^ju=lL11 Jjl JLflj < jlkil pi i^clJ toj\Q H fclfc 4fljfl-v t 4 J-luUI 

L> uiu /^cu 4jjl JLflj <J^J1 j Sjj^jll 6jUI 4jflJ 4_hcuJIj jjJl_» pLLI ^ 

25 .<U^ jjJl; ^j£JI USLu ^JJI Ijl ol^LUl 

au oI^tGLiII 6jji jjL LjlIj L^-jl Jl ^ ti~" lj 

5 ^ 

^jj'l^UI unr.j lj|» :j^.jll _/^iu ^ jkLI 2; La Jl /^l^ m'^l " G .oijJI cLIj 
ilijlj Ij^Ll LS _5_fc ^Jj-lxj li-AjKjII ^j^luI j^c 5jijIjJI djljLji».l jLi 4jjJ^\ II 4 ^ 

ULlI ji^J Laj yLh^^I Jclilll ^ Jl j-^-^J ^Ul J J uaJ I I Jjl ^-^^ 



<jl J^t Aj^LjJI J 4ijjfc SoaaI ^ ^il JJi j cialx 6 j^u j^UuaJI 4^ jLIlLq L$-jI 

fc « . La ^eX 

Jxilclj <4la jjLo ^! <2lJj <jL itoj^Ll Jj&l Jx *4_^iu £Hs[ lVt ml La ^lx j-^jj 
4jl>jLs* JL^-o ^j^jLjcq 4 cm Jfl 1 1 ^jjjI^JI J| (Jjl^^jJI J ia^ mil ^y* 4jL 

Cjlj ijj-Lkj 4J mm ,1.1 ^">\ Jjl Jj*S o t 4i^^>. 4fli0^, — . " t q^J i jr>i \\ La Loll 

j ^ j tSjj^i^JI J^i I "in in I CA^^Jf^Jl cp 0 J-Ji JJ£. ^nr.l Cxfl^aJI LlU j ^ 

ii^-b ^Lfi Ij^Aj ,4-^Ij rnf. 4^^ 4^ j^"»LI jLLa^ll ^\<^i 4_ijjLJ1 Cj^jLjuq ^1 

^Sll Jjj U *i 4inMI -La^ 2 - - - 4_^jUJl JL^oj 4U»H Jilii 

.JUJI j 4^iu JX < fl tn^j ^1 ±tSi\ Jj^J j JjiJI ^jjLuxj ^ ^jAIk^J 



4jU^jI aI^J jjl^ La l^/O^J till ^£ nill jl n-Vj 6J^lj iiijJa tllllA ^1 ^l~wonl tlljjl 



V 



YW 4ii,„-» 



i£ jJI jiuLu jj^*. Lq T^r ^Lc 4jU< II 6 J-A CjIJj 4_qL*JI 4 \\ colli 4JUk 

L^ajjLLaj 1 t i^iI^jo <J 4 U \ mm 4^*1 j| jO \rT\ m C-oli lj| Lq Ju, t^jn n m» ! I 

I— flj) 1 1 1 pLaj! tfc J ^jl * 4_»^J^3 Clilj l-l 1 ]tT\ j5j tjil^ Mill <_JjJL!lj L^j^jui 

5= 



t/ yu.<Q 4il 



4l*jjl jJuJ JU1 J-Q ^ fl^ J 
<ii .JaJxiJj^i J^Jjl o 



2^ 



Jljj ^! \ \ S X ^jl / jnU nir I (Jj (( . 5 Jlj J mil 4_luLq_=JI Ci±Q-> PjuAJI pIA^jI 4-11 iti<\\ 

j*.LiiJl QjJ IVil I jj-LxLauj ^ » 0^4? 4_JJ i_n^ fl <^J^ mm II ^jjQ JjI j^j i*11q II ^JLc j In^j 

4_>Q jL2fc_l ^3^1aJl L$J Jaii ^L>1 j jijU-wn I I 11a Jj tdJj ^ jm^Lj 

34 ((.^jL2JI ^LjlII 4^ ^Jl pL>iil ^ ^ 



.J^fl ^j-Q 4_LLo3 ^jJaj ^jLiJj^Lfl ^-Q <J.i null 
t^H nil I .ill It it\\ ^Llxuljl illUjfe jUa^ 4 ri ^JjQ JjLtu^jjJI Lq^Ic 

M — * 

^jl \ d \*\ II ^jlj)^k \^ * < j5uLflJI ^jjq 6 4_JCAfl ^ii_J jlj^^i 4^.^j 4 > If. CaaIIoI Lai (gSiji 
tSj^iL^Q L^-j ^JlL /jli 4_u^5 iljj^o Jl 4-C 1 1 ^->l*> lulj tl 1^ In >r>l .^jL^ 3^J^ 1 
6J^iij 4 UvQ ^ jLxA^.| 4_jl 4 mi AjJI j^jj ^! Lo_o j ipljJtJI JjLu tlilj JJLJ ^JbLcj^o 

^Jijuaj .SwIjUI Ci2kJ ^ LlLi^i \ • • 4lij 4-fljj jfcjJall Jl 4_5ilj JcLlu-q ^LL^I j i 4_a_q 
Qjjfe J Lq J '.l C ^"i -y. i LLluIljI p j) i ^> 1 1 pll^jl^ 4_ujL^JI ^jli_J Jju^ j-fl ^jxi^Lj ^ I (j \ 1 1 



35 c _ KA 



Jjjl'i Mini <ioL*Jl 4jj uajJI ^ Cul^ ^jlJIj 4^^J1 JJj LiliJI ^pJI 4"nU^ 

d^L <ui JjL^ (jlS ^jJI ^Jl jj Jl^l *^ j c^l^ 4l< ,7,11 J 

,JM vl, \\ ) q yflj J Li I It 6jQ^ 1 Cij^Ll <_la£o 4_fl-U V i_II JoAJlajuI t4juxu Q/lII 



.4 A,fl 1L> f*Ll 

flj mfl (Jj^&jJI 4_LCL±jl£^l CutlLal I ^(jjl^ mill JL3 .^^L^J t 4 A 3 ^ 4 % j ^ J II 



Jli! 4 K ni a nil £S uQJ jJI p-U 
^>_qj^ 4 m mj^o Jya LuiLuil ^j^La. t^LLfll^ 4 ^Lz>» oLcjAj lJLaA O^i^ « i i 1 ^ 

ja».m> til Jj^~" cL^qj)) ijjllAla! > T r^j .i^LI Ja^-uiIJ Krupp Foundation 
Cordoba Observatory Ljj^^S j^j^ ^ ^ .rin... oj <^>iaJI 

,q_l7.iJ1 

Si^^'j ^s^" J^-> ^jjJI J^JI £la3l l j^jU"wnj |J ^4jI 

.Jj^jiJI ^Ij^ju^J JjiA^I flk^_fl ij^-l J>-o a j \ 1 1 jy~^ J jJi-JJ Jjj)!^!^!^ i J/> t*\ U JjJi-o 



J m 0"> (jl J-^lzfc. 

3^11 Cj^jLx^ CxjI^ jii t^La^l 4j wij u i^Jl 43j*j pL^j| <j| jrAX. 

J^jLUoIjI 4 lajJ LLflj 4_ljjL^JI J-JLiU »^AJI plA^il 4^*jJ CjjI^j zd* UJ J^j \"\ lLu \ £ 

^Jj_i 4 ( jxlLJ Jju J^fl t-XiioJ I loll 5 iJ u3 ^jl)) uj Lflj^j| <1AJ J u3 (j-il" luj J uJ^ 
pjj ((.4 \ \c. j-Lfl Ulj illlLlA Ijt-tul J^^-N ^ wi^u 1 \ mj j (J LLQ.nl H wfl J ul^-U jl M ~J 

jjU Jitj ^ Jl i^U^ JI33 ^ icjUl ililll 41,^ c^i^j .UUi d^l^j 

•^j* u^j' j L^^- vj^- ti 1 a"' 1 ' 



Jj^l iJLUJI ojaJI 



iJljdxflj o fljjjl ^uu^jIjLjO J-k-^i 1 £ t^l^C join) ^^jl^ tJOJ tl ^jli '^3^1 <3 Jr K * 

^ 4AiJ 4 *L>AJI 



.ii£.L a ia.^!lj 4jmlj Mill 6jl5Lfll \\\c. jrj_iJLjJI ^ ^ > IjX-Lu&i ^1 

^jl Lliic c ^qj 1^1^ II 4^h.j Jx. (\ flU^ :JL5j .i-oLstJI J^j** ■ " 1 ^ (j tdlyLdi*JJ ^>-oLL 



p 

^jjjJI iS^ljJI pULlJI *<!£>Lo3 ^21 o jh^JJ Sjlj^II iolLaJ) i^lA Si uaj 4x.j^ 

42 .dj^L> ^yu^Loj (u^ujj ^JLflj J>^j-fi : l£-L^ Ji Jt SV^L Gj^l 

U jJj jij tj(] htl JjojI (J^jIjJI gj^t ioLflJI ^-uai Uj L a 1*\ ^jLi 

.J^l <^JI v LJlJI ^Sllj J&I 4^5 J\ j^; oblkUl 

p p J * 

jjl II Jl j^nVi t (^jJt Cm ft 1 1 j^JSJI jlx- £^_u| Jl ^ JLJ 4^oLa!1aI 4^j^ 

^i^iu ^l^j .Ypres c^jytl 4 ^y^i* ^ \ y j ^> ^al^ ^i^ll S-oi^ 

SJjLJI £±a (^jJt Oj-qLaj jJI ^ ^ JLj jkVt ifijLLa (Jj) ,4 oii aj (] II Jlc 

(.Lj^I 3^ 4aL^ ,.,„,,, \°\\A fit, pL^JI j SJ-\L^» J Li 

^ ^ ^ _ p 

LijLu Jjj^jl ^UjjjJI 3^ >^ 11 4j^JStj ijt-oUJI 43 j L m Jfl"i ml dilj ^jljj c^J^Iq ^Lol 

4^j(] I I jIj-LI 0-° ^>^«JI jLc J_c ^jjL^3 (5^1 l>J^> J' jajj . Lc j 0 

p p p 



V V > i*UJI 4n,n'i 



p Q fl 1 LL-J Jjl JlC j\ y i\ 4jI j * ni LijUL^l 4->j£ luJlJI 4-ujI J mil J-fll Jj (JAjLuJI JLC IjJLflj 

.L-tuL-tu 

u' l t>h^' (\9^> ^^jl S^^' lA^' J^' 

ipL&J iiLi!UI c^nrt i^Lftl ^,,^11 i^L^JI ^» ^jjjJ> c^K V ^JI 

<. * 

Lub-il t^JLfl^ cJj^L^ ^ in Ljj^-* ^°>5 'ch^ ^ ^Aj^J Mill 

J jy^i Ji ^wK 1 Je^? t£>=^ l> u^j <0e>=^ v^j 

.L-LI^g^ ULLc 4J Sjj^j LL^I cit *uf^' ^^J 

S ^ojT m> Ij I^Uuo Gcorg Friedrich Nicolai ^ys/* ^ejj ^ 
t (Lewlnstein funnel J-uaSll 4^ul ^t^j) 4 J ^4e jJj *u^^' a^*} J I j,yK? 

l^j^3 jiJ » :4jlA cLi. Lcuij tjji^s^l ^LuJl Ij)/*^ tj^Q ^fcL^j^ 4-j-Q^flJl Jlc 

m( jhJJ] 4^.j 4lLc juilJ» ij^ki aijj 'J^l u 1 ^ 1 oy^^' ^ ^ 
4^ J\ 4^J c^l^ CaLw ^Jl ^ LI ^1 ^ .JUl^l^ >^lj 

^1*1 hi ijl j-IxLluj t^s/^ i II cdlj (3 SjjLlJI icj>jJl ijLiil . ioj^lil (3 

dlj J ^iilj |Jj *^LaJI (> Ll^j 111 ^jj^II ^ Jlc ^1 S .^-.j J\ &*ij^A\j 

(jjjjutwbj t j*s pi luj ^jLn cul^ ^1 ■ sjjJJ i^jLiil iJI j^l Fatherland League 



Romain ^^9-) u^JJ ts^ -A" >_*>l£JI j^JI J"ii«- mil cn^UI j^l <>> 



49 «.4^LJI 

*Paul Hertz J>3 J^_» 4_^^ SjLL* j ^llAlJ J^j JLUi j$ /Ml j 

i3 (3^-° Cul^j Lo£ — ^j-IjI t^La^Ltiu ^1 dl^a^jl » lulls £ 

* i ijj 1 1 . iLl-ujI Jj^I JILqj « ijj jJ 1 4 tjj>UH j3 < ^ JJ ^3^^i 4 fin i)) cILlA JjI (^bjrLfll^ 

Lqj ^LoSU lli-JJ Cjlji-fiJl u Aa i Cii ^JuJI dJj J 4JLLq ilajlj O ^lu U uUX-j 

ii^A^JI ijj^ljUJ iji'^.Sll oUIklllp Jlc J eC\ t n"i UijUlcU 4j\tajJI Jlc ^j^JI 1 



rrr ^uii 4nn,Mi 

p m * p e 

>^Jl i \l iJpLcoj sj^jIj £u>^1a *p*jj)Jj l3 (3^^ ^ uii _ ^ ^ <3 LlAjI LLuUJ 1 4j 

e P 



P P c 

^ p p « P 

m 

P 

CajLLi^ 5 j^iic ^LjLzJI j jjkj J>jLa> 4j ^iixJI cilj j infill AiC J 

^ P p c ^ 

P 

55 P 

p 

CjULI^jJI J-t cUil infill A\c 5JL^JLluI Jl cjj^JI ^jJoj ^jl 

/ * p p ^ 

j^-tiJlj ^ILqjJIj SjL^ll pLt^oJ j^-oj / ^jJ^j (3 1L> cjj^JI i^jjj^JI 
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.J^LLc jljw* J i^ij^J ijjftlll l fl "Ur t ^1 4^ u^JI 

Ji.n J jJ^j IjSLa — JI3: ^ J>^>11 oLji^ * JS^I Jlc 
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g-l^j I Jj5> *4_ol_c 4 fl i SjjLxIa j^-C Jlj>J ^ dui^ ^jLUI ^piiJ / T^oi^j J^q 
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4j Ciil^ Jj < 4 ~y ^ ill CjLa-^LijJI 3 U 0 Q 1 "i mi \ \ \ JLC j j oTi i Cj y\ 1 nfr ^aj 
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P ^ P ^ P P p 

JjLl Q*j oil ft /n SjJjA uliLulj^-l -La J y\i £-ub jJ Sj"Lo-U 4jlcSJ! 4ji 
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m i*L*Ji ^ mi 

^ p 

^1 JJLJ d i i.M -v II d >j U,\ cJj£. jil)) 'JjQ * Ijj djr\ mi I \ I ^fl Q tj u3 Jj c-U^J /d t\ il » 

76 «.3,>ll ^ul <J 



j I ^pJI cjLLJjuJIj ... ijLiJJ (J Jlo£j d 1 j I ~t Jjl)) :JL3 jl 4JL1S 4_>1 t 

M ft* 

ClS^II J ^ ^ Ti ^a. J[ jfl mil ^X- ^LHa^U j K a LaLs JJ j £_oj <CjL*Ja jill dJliLaj ^ 

c c c w 

P P P C- 

tfjf u 1 jj* ^ 'jy^M Lg-K-to J ^ pJ 4jJjL*a jjI jjc tGl ^ px^JI jxj 

p 

2^ 



-LAJllJI S J ^LualjL I q\\c \ ~\ II <LL=»^I Cj 



^-i^aJj j) <n 4_u jl % II ^1 2^lilJI ^J_z*-I J Li t^l^£.i iAjLcu ^JjJ S^iLaJI 4 

^ JSJI 



Jp^jj ijjhl^ 4j CjI \ n La ^L^LlI < j-Aj t4,j,n,t^3 * L^Jj-CU Jj^I^j L«fl^aj ^jalaA 

p m p ^ p 

i*_a»^l ^ii ftinl l iijjL^ L? l2^i dJil 4 ^ T/t j t^l^ojJI j^J> j£ LUI 



jj^llll ^Ijj ^ wLuaij jl^j ^P^piJI o-^-V i-^jKxJL Uilj 1>^* 



jLjI j ijjJt-^JI jjSLS pJj .ijucujlS^I J^ 4j-uqULI iiJUl £_ajLuS|I 

j5j t 4^,^M cTlA*J.! L^l Ji\ ^pJI .kii S^Ulil c^jU!! jl^M 
o^jUlJl Jl ^jl ^Lj^l J J ^ ^ J*- 

4. \ ^ tt\\\ \ ^ys LlO^ ^LLfl O Q 2*1 j7ll llL^j 4^0J jL^SU ^ JJjl ^kjpJI^ .^PjpJ JjjpLfl 



8J ((.1 (j cl H nJ ^J£. ,_i \ u» t jtVld 

Jl li^j o^_La J-ujjI ^^-11 ^^I^/jyii^ V * ^ JtlJl ^yii t dJa j^j 
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^jJI *Oj>La J <> 43li CxS^ll J lll5 J IS 4i£J ««L*La>ij I Lump ^1 wVt J J IS 

6^ <Uni. 4 j.^^ mi l ^j^i J J fJj .SjSU iijji^j l^jL^ Jl ^bj 

_ c p 
^3 4X.1 uiAJ Jjjij^oaj ^^iLoJ ^1)) :^LI 4 * ts*i\ Jljlj j mil * > t U^. <3 sL-^^j <(«^ili 

S^l fl \H 4,w^LjJI O^jLxll J JjSli Ji^flll 4jJ| ,j,nn J\ J^-LluJ ^dJl ^ 
" *• ** »• ■ 

«» 5 * t p p 
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JjjiJI P-LijJii (J ^.UajJI 4_DLqjlJI Jya ^JLc J-Aj t jj^J ^^o^Lo I fl fl i < ((4 i<\lnJI 
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Jj ^iifl'il Oj^jL ^iLlxul <jJ ^^^1 «P^oJI j^Ajlj LLaAa^o JILL jiJ» :L$J JUj 

t>Q S^lj jji^j L^jI ' j;j^J ^j^jJ ^jllAljl JjiL IjJ 

Jjljj <( . 4 ^Cj) ^ 4JLijJ^ jj^g^I j.Afl *j p \ ^ ij fl 1 i fl ^ *Lcitl <jl LojLluI J-ijI LjI 

p P £ P ^ p 

<4_U.jJL> ^Ijfl II ,h1 gj 4jI JLC Jla^IIII jLtl ^)IiJLJjLo JI jiJ U^v J £ j 1 nil 

P P P p P s* ^ , 

jj-fluXJ ^-^J^ ^-flLubl 4_jl jr^P ua^j Cjj^JI jt-uj ^j^I LflJJI *j \ ~+ \ tiiLlA 

V* «t ** 

p p 

^ ^ p p 

pUjI i^JjJI (J| 4 ^ lo i^L^j ^.IjI 4^j jJ t 4j lolll j(] 4 \\ U 4JuS-o 6jj-uaj J-c£.l 

Jj ^ (J ,_m mil i 6 T^Sl I J lIlS jJI a r, 4fl U r> Cul^ JjJjsJI J^J 

g p p 

(( . LjJ dilij L>j J^jQ i^i^-l I P^oJ ^aj^i ^^^1 Jjl 

p p 

L^ji ^e^e^ 4iLkj ^^^1 1 iOjJI JmU 4JI L^LujI ^1 a^jJI 

p p p 

^jjaluu 4Jlj1 ^jL> ^jX- j^tj t^r igkfl.ll Ji 1C (3 ^3L> wJl^xu 4j| 6J-UJ <4^j 4-jL^ct 

^Loill JLc wJj>JtJI 4,1^1 i^r> JLc ^jjjill ^ /im Lojjb :4j JL5j i ^jLuJI J^£. uJ^jlJL 

p t p 

J^l jl^ J i^tiLlsJI JI P 111 illjjl J ^llmnl jji ^yilijUi ^ 4JLuaijl JJUJ 

^^/^^i j 4^L^I <£j^l^ „UJ)I JUJ1 ^jJI j ^Jlj JI ^Ll^t vjS 



LlLUi ^jjl ^ m i ij I wu£ Sj^a cjIjj ^ 



% p p p p p p 

4-11 AJ rn^L ^3LjI /g.n Q\l a nit 1 dil jjj .^S^j)l A 0 i\r iij^i L^JJ 

* * * ** •* * J 

^ P P P p P C 

,Luajl j luuj JlC fcjLcl ji^>5 «.LjI La£ JJol (jl s U^"l$ <^^-ojJLj 

■LI Kit f jj\ j-lfl (J ^jULIiIjI ■ «"»< IjJ flaJLuaJlj ^LaJ^ll <J L^i LtaJ[ Qj o3 nil 

p P 

^ p ^ ^ ^ p ,,, p 

p ^ 

4^£- ^OuJI y^uC I Afl r>l ifl^Lc Jjj^ CjLjljI * * j II jljjJt ^ 1 L^jjj Lo^lx^ ri> 

p p ■ , . p 

****** 

c_ fl^-uj» :L^J (Jl5j tplji^-^H J mi Jut J j 5 \ 1 1 ^jja IjJj-a <7i*ij| 1 lie ^^aj^-j 

p p p p p p ^ 

p g p 

p p p ^ 

P ■ 

ijl j^J ^j5d 4^L L^J ^xlj tc >J^j J 4J 3jLj v_JLL JjLLLI Jj 

** # * e- t ^ 

LJ| ^ J''^> ^ JU Jflfl tLa J[ I 1 ir^jl ^_flLublj 4 LuJL 4_fl*blx. 

p 

ft . k fl 1 ^i^j ^ 4. ^ . % J> L^jl J ^A-lj dii ^J^iaj 

p , 

p p 

^ ^p *^<, s .- 

■ ■■Ijl U5H ^ A ^jiJLi jjli (J ^Ulj ili^Lj Sal uaiJl SjL=w[ ^LAil 



9 * 

iLtiJJ U a 1^1 Jjj^q ^>- Q, ^l (j" ^ JgSi 1^11 (3 4 ^5 1 5 4^lCj 4jjJ ^1 J| (j^a 1--^ ^jl 

(jIiAJjLo ^\ 4JLluj un'Sj ^j-^** 1 »M 0^ pLflJJI I j-G> >_i Uj3 jj^jIj^ j m \s J^L^$ 

n 

pl 1 Aft /iLiajj LjI£q t Jfl irJI liLj i_i iGJ^-a 0,/Jl V- 1 ^ 5 /utLuiljl TTy^ 



JLl» :LaJI Jl ^ll^ul j .4jIjJ! J dJj Lc^iljj t jUJ! jL* ^ In^U^ 

c c 



^LlAojI Y t Y 

Ltfl 

lP^-JJ ^Jialmi Ji Cuj*J jJ» Jl u^J c^^H^ 6^ 

ft ft ft ft ft ^ 

{j\ dJj t ^c Si i^ft ^Jji3 Jiulj .L^-jl i/^fj ^IjI^iAl (J-q 1 o Jr. j a m 1 1 — c5~>^' d-^L* 

^ i^flll J dllifc I (3"n 1,0$ ^pJI S ^LflJI J^Li* Ijrt-^ CjjJ-AdJ j3 J flU ^jj ^Iaj 4jfoL»JI 

«.l a^jjaJqj r r t I nfl » n £)l ^ l^/L^S lLLiIjI 4_^.jjJ 6 4-»| J_i . JJLj) 

Oi^ ^'j ^ JI (5^^ <_-A^° tl ^JJ 0^^° <j' O^" 1 ' "V CH^-^ 

Ijjfc J£ <^M /» i^jj^^ (jl J nil a II (j-G ^U_JI)) IjJ^jlj (JLtUj <P^gaJ1 ^^OJLJ I H \V\ 

L^_»l I a^iL^j Si jil 6jji> ^1 J ^jLijU :JLs j| j u^J ((SLLuiiu 

J) J 1 j <-X>i lojic JjLujJI ifil^ jiLlVwnl Jx p j^ju ^ ^_fl t^LjLlJaJl Jj^L^^JI 

' P P 1 3 P ^ * 

1 j a 1 C> L^lj^o 4^^Laj £jl (J^L^J tu-flL^^-LLj Laic 4 1^ \ jmn ^LLjIlIjI cjJUo 

4j 2" 30 mo ^ol I jjkw ^ IjSUt^ iliLjIjlx a^jLflj oj^-* ^ J dliA ^j^jlJ <Gl JL5i 

P ^ c- P 

L5 .(Sie) ^1 iwou J\ 4ij,n1L> 
OjXua L^l I l^-v J flic I jii t^ll m ul Ciil ji 4^.j Jx. ij-iUJI Jlul^ 

M 

p p c ^ PC 

p c ^ 

16.4JI l^i 



rtr j^kJi 

4_fl_fi^o ^u£^ (Ij_ujL^q dLlj j ^ * 1 J> j_i (((lituLlc ijJJj ljl» 4»»Ij j^tun 

^jjfl) c_fl^u» iJUsj tLa^-ol C-U-S^ LclaLc^-J i fi ^-uj <jLj IaA/LjLj <jl j y. \ 1 j ^ya — \ I I^i^ 

(J^ ((.^xcl laj ml j J^C t^Mfl\ \ iZ\\\\\ (J I nfl n let c_fl^_tu^ t^oiAjj Jg Ifl Ml J^c 

4JjI 4J j^Jj OjJi JpLA JJ u£ j J nfl nltj gj I jLaj iCxi-JI J 4ajJ j^-JjtJ ^ 3jJla Ll 

f f- £ c 

« , 4 j jet Jjl^jl fl Cjj1-j.i.o^1 4X, j 1~i fl r> 

J-Li ^Jl^^jJI jJLfl 'tjj-^-^l t^fl^il 4^jL^. jjjlJLiiA.il JjLiilj 

' ^ J ^^ji lt^ . 0^ ^ "' ^ l^j-^^ <-fl>^)) J^j 

21 «!iuJjJI JiLuil Jl ^1 j^cl ^i^j -j^-LJI 

dJj jlil j t 4_Li£. Jl LJ 4j i^A. m oLc^iJajjs 4" I jl£ J^ l" A.'tj l jl ^JljJI j 

J^^ 4^lI Ul» : JUj . l5 ^LxJI J^LUI Jl Sj^JI 

ioLaJI <li jJou ^j£- LL .^.0^ ^ll_Lo LAjI _ j 4^JI J^r. (£j-=*\ Sj-o u-uSj I^j N \ \ *\ 
4^1 .wit J^La. 4-aX.j ^ m t*]j 1 ol^/^LsJsl (3 4_il^ Lo-o LLj noj t *jj n n » jJ^I f-L^. 4 m m i 1 1 

^LLI ^Lill of^ri^ / jy^j^ J ^ 



2;^ 



»1~ uu »1 Til 

^jLaJl ^jLLlJ ^13^ jjij <SJ^-«> ^iil 4A loj cilj J[ iaLua^lL ^,n*s j 
jl nujL ^ o j j ^LiUI JI^j *ij ^Relativity: The Special and the General Theory 



ft 

^3^11 lift g^L^J jJI .L4J ? ^LC ^ _ill l^Ilj iljll IflJg-H.Sj A^^Jl 



2d nil! A->j^"JJ ioljdJI 



ii^Jaj gSll J-q^I <G^a J_c LLL5 4jI gnjlTuj^i U 11 j^-l as j 

.4 u uajJI 

jSj t^^jJlj il^LUI J-XJ jjl 2k3^ ^JJI J-C LLU ^lii jjIi^jJxjj^i Lai 

4_xa j nn |xj i4_J LjJI olj'i mil Jlj^ U 6JJtij ^i^-aj 4_»J_xi1 L y^\jja^\ 6 

t^jljiJI ^LLkllU ^IjUl^ll ^J_C 6 JX-1 in I LoLxia ^jj-ij jJi^ilj 4_J| J-^jlj <4ojjuU1I 

^ (ili^ji^ rr,v) 

4JiA^j L^LjLl, J 4_^£ 4_Li jJ-..." J ^WJ, . L.^ jlJI. : . f IU-,...l ijt^lll j 



ajjJIj A nil 4J ji ^ll ^ a*\ > Loj iixaJl alii <4 ^ ^11 <GJLJ 

L&ljJIj LfcacLuj ijl au .till 4j ^IIajj 4j_Jjjj ^jj J£ 4j ^laJ^ CxjI^j c4\ mLu^ll pIj 

lljjl 1 i\i ^ hCs ^|j,Vn| J\ Jjuj J V L^I 4jL^I \ <V \ V JMjIj 
Lojj ^0 .JjJjJI |% ll oi ^Lst-Q 1 i7i ^-Juuaj I J \ ~>k\ ml I JjpQjJ i J-> J-uj * i LVl^ L> 

< JL^Jl j^i uJ 3 ^ c^J^ 1 JUiAl cij> J iLsj^ul JaI ^ >=^lj JI 

C 5= _ C- 

28 «.^i-^Ji iju^ cjjJI ^^jj 

4_jj>Ja J 4 -\ i^^a J Jjlj jj ^1 Aj^I I^ojlj^jxi JI ^jlT> i\ jj^Llo i^LjJuaJI dJj (jj 

J ^gi^^ (Till pLajlJI ^J-C t^JJull |>JjtJt »nl ^Jx. iAj jiij Aj^ujujuj Ijjjl 

ajlj ^ JjjjI 4^ J i Cj ^ JI J^ 1 ^ J^b 

Jj^-j dLlAj tJjjryoj^J J j g J^j L^jjj LjLo 4*vfljfl i7i ^jo 1 01 fl o ^jl"> nuj! J^l^ 

4i^j (J J^j 4"i^r gjj ^j! jyL ^SjjJJ ^ imj ^IjiJI jl^^L ftjJlj 

Sj p 

oli^-i> 4 »ln /1 l^r I CjjJI ^ ^JlLoj (_^jJI ^LLiJI Jjl^)) I^JiljJ ^1 j n>\>t J Li j 

iJUl oNK mil culij i((Lllu ioj-o^JI d U II > 5j| h ,m.v j % nj I j <c ^Lil aLjlII \ qAc 

4 f- ^ c- 

No* » l^'^j^ SjpU. culij jiJ» r^llmjjl eiLol aii J ^jl JljjJI J[ I ^ Qjjia j 

lil ^ cL> 



jjflj n> — 4^^i (^jLi-uj^j — \ * u 0 a 0^ ,10 0 tLiiAJjo IjjJ^. lj>_flL^ t-JlLubl 

iij^o — J3l ^ L£ — dljjl J_>^ Sj£Uw c^l^ aii Jill ^ jpJi jl^ 

<*-S^_uj 4^1 jp^ll^ .5j fll f n f\ <jJj ^_uj 4_Lcs_a_j £_flj3 sIaJI^ t^-J^j 

Mi * — 

H 



jL^JI IIa qj ^ ■> laJ .Jill j^il i^^jL j^Ulllj L^.jJ ^U^i J-^-^l 

.LLij-uaj llaU^o jl£ c5^" Emi l Ziircher j^jjJ J^l UjU* ^ 

i_ uu£ > (jl cL-oLa-o j-o filial)) :iijL5 CjJjJ <4 fl fl i^II J^a£ Cjj jJs pLI <b> .^i Jju 

H *■ S- *• ^ C- 

4jlLaJI ejj-aJI tJ^Jol jwd ^aJI Lo jl I » :*bLjLa Sj-a Cjlj jj->^ >iu >1 ^aj3j 

:LljU ^flLb! ^ jj ^ill ^Ul jry^ j^ll c^K LL jilj «?lA^LL ^1 ^ 

jy* 1^3 1 L>jjua ^jj^J Jl jjiujjLo ..r/C" ml Mas i3j mLJSlI 4 mi 1 1 JLLI jlf^ 
LaJI (jl)) :cJLSj t LuJl ,,a<n t > (4 a )p ^ H j cJJaS <jSLj ^Jj) 1 3 ilr J^u j^J*". mnl (jl 
4 w j v^. JjLtu^Jl ojLto a.! a <>> 111^^ LojIj t4_)Li_!J jLj_j^3 L^l*) 5 ,1 q m *3 <^ oUll Sj->j-<i 

IjLa^ tl 0 \ a jjjj^ll , nini Loj t iLiijj)J.I Jjjp SjjL=fc Jl^ol 4 kfl 1*N Jj^fc- IjL&Jj 

J-c 4jh) i^i^w 4JL^> j3 4^q J q a <ji ^jJI imU Lq^ Sj-^a O jj j[ t 

L$_iAa^j jjLIjjLq niri")j t4^-jLi) 4JI inn jJ^>J t3 ^ 4_j jjj SjLj j CajI^ 

4 U 5 \ H 5 1^1 ^jjl*^ inul pi ,h"i Mil jl nu'i / Jj^jI 4^L^ J l^wlj ^ \ jLiJI £ 
iJLu J Ca^-^h vJL>1 lljL^ \S^cl 5U5'JI ^JU j^- oJjLG ail» :JLij 

t Iq fl J (jjJ 1 *> ^JjLijj t^yOJ iinll ?- Lcl-llJI Jju l.n > Q /^J^J < IxjJS <iL|jJ^j 

pL*ill 3 cjw>^ Jl jll^S H l^iftjuLulj t jjjLluiujI (_^jJj 4-)ix.j 3 4 ,\r j jJli^i 5 j^j! 

4^vL^ 3 l^jl^J i4ja_> 3 J^^'j jj^-J pJ I^Luoj LqJjlCj iCJJj ^jlJj^j (j^ jl^ (j| IjjrjJ 
SjLaJI Ul 4*i Q \ Q m J^j (,u^ j IjJ t^n*) >jLq J^ 0 ^! 4 Lxo Ja^ 43 JX^I mo ^\ 

.4LUI <ji ^ASj jl^i La^J jl^ jl ^j^J Jr^^i ^-jjH ^1 ^j-^kil 

Cut£!j tjjLAJjLL jL=iJG sJIxjI^ j| <4jlJl^o j-a (^^jJLlLi LjI *^!l ^^j-J Jj^j jl^ 



La jJvT-j c 1 \\\ y r\ ( j^jJl\\ <~\\ o-s. I I )> : j)jl" m)*i il LLq oJLaj .i-i ts\* II 4juj-^j 

^^((>J tJ^jJIj > ^r>^lllj CjLoL^j^I j-a J ) m 3 Cj j> fl \ I L^^j)^ <ii J^j 



jjiojjLi 4ji JLSj <1 $ ocj Jx. J^-lo^JI "jjl^ a LI III h/m! IjJ 

\ ^ " J r>(j ^.Ij J o^j-s j^LILlu l>gJJI (^-j jtaJ> i^II (^GLliJ I <3 ^j^i )) : JLSj J q »Vi rj 
^1 jjjj ^! LuJI Cijl^ jJ» rcJLSj * mil L^jU LJI ^L^jL til jjjj 

<c> 2^JJjLoj J^jI" mi mI ^lj 4_fl^LxJl <J\ jh^*> J-C lift ^£-Llu J5^i J^Cj AL=fc ^ 

jLp-ll 4 i ^>i I^J^ J5I jl t^jjfj J 4>jjJj SjUj L^i 

*" - ft 

i^ULlJI J^C 4ljJl I Q j Q ULa^ 4jljq Jl^.\ jlj t^jJaUl j^j J^C n> MjI g-^llo ^ 

J^hj 4jj^k ji»LcLu ^^^o^j Jj^U^I Prolegomena ijjilJI oLaaill ^Isi 

:4jL5j^al J^-l Jj w r^j .SjJtil p! 0 niMj pL^j^Luj^Lj £\ rT\ it\„\j i^iJI ilLxu^o 

" ** M W ** 



Jjij bLLa. >_r^ ^111 Cjjyi\ JjLfc Jt ^ * >'i jrvC 4 1 U * 1 1 aifc jj 

^w^p^yaJ,! y U"i uu ^1 IjLL diiAi J ._."<! JiaSlI J-C)) :<d J^ajj <^LI q_> <Gl 



4G 



<* P P 

I 1 i A ..liVs JjLfl ^ 1 1 jjul^j-xol ^ IjLL 4Jjg in i j^louj ^jl A Jqj nn 

ii: o» ^ 

c^LiG ^1 liA Jl ^ ... jjii J f L*kJI JjliL ^ g-j^JL 

4jLg_iJ| *><Sj^»\ S^q jj^JIj ,U mil J_C IjljX. tjjSI -Ujl <j uUbJ LjI £jQ 

^j-A (JiLo aA-oj (_^jJl laj^uJl (jitij jl^ JjLllj ^1 ^tjj-uij 

e5J J)^^ ul^ Oj^-ll JpLa> .Lj-U^- >»Lji> Jf^j 6^ fJj 

^ IS j^ua (j^j-S i\*\\A ^Ix. u-Su-uaJl dJj J ^jUI^II J <jjLa.l pL£1j 

Edgar Meyer jL^jI ^L^jiJI <J1 , T n<j ^jiJI ^^lill j^tilj ^j^J ij^U. 

-u^j jmLu o^S : j luaJ Jf^u 

I^vuJ^-luj < tt^g 0 Vfl ^ II 4jJoj)) j>j^Jj-fl iLiJUu^i J^IS jl^LlI jLkjl ^Li ^LLiujI *wfljrltl 

Jl ^Ijjjl 



^h.Vijl To 



vLr^l Ji Je^ 4 SjL=^ji ^lili c^j^I jy^3^ J ^u^ 1 

toll ^3 <a-oL^JI (jjiilij^ pIaajlJI (5^^3)3 i^^^ 4jl-oL^- J-c cj^LlaJlj 

,4j^ II 6^fiJI 4-luL-lij iojLLcj 6 ijjjj^! 1 JjiJlj t^o^Jt ^jjLjlILI S^ijJI 

,4 \C.\ OA^I^ 4 A t ti iAo jyj" uu 1^1 ^gUJ 1 .1 r M 1 1 ^'S fljjl Jj ^ " A^J nil I fi^ ^ £\ 

t4_JLa-ujljJI 1 Jj"j 4_icLai=k^!l illajjlj Sl^l utrtil Ij_»^qj t4 Ti m <7tLflJJ jljt-o JIj^aJ 

JLI 



S ^ c 

^1*^1 Otto Nathan ^jl JU jij <4lc £>OIj US^o 11a 

f. (. g ft. 

jjLfl t<GLi^ JIj-U Uaj)^ I r) \ j\S3 ^jLj-iiij-»*d 4_i_i*jLto*JI 4j-ml t mil 4 mi 1 a 1 1 v r\JtSj ^J)) 

jiUtlj Jj^jJI i^l^^lj 4^LqIaI uinn > °^ > A aLc LiLft c^j^iJl j j u-i u 

ijLo_^j jj-ill ioljij s_fll^x.^l ^uuL^mJI ojii cjLuLJ u^J *4_lLj! jiLajjJL 

Ja5 mi mI IjJb (jl^J *4jQjU. LoJa£- Ijp j)lflV^lj ULuslc ^^Jl ij-A (j O^J^u 

j^alj iplj-ajJIj 4-auoL^JI ju i^tj ^Ijuj ^^LLa^J 4jji_fl 4'^ai La 4jlxsL^J1 Jl 4^_^j 

IjUicI Ujj t Max Wetheimer ^uL^^J o^^ 0 ^' jJ' ^niJI 

v ^LkJI 0^ ^ V I^JI jnU n JJ ^IwVmI iLi > (kljUl a^^IAJI JSS^I 

(. * * * 

UjIj jjlal j-flJ» :JUj lixula jj dJj ^ojj <^La ^Ij mimI jil 



ft ft . ft 

m ** ^ 

p 

Jl cLi^juaj /j_>l j ni'i il ^il^jl IjJ <pIj-ojl]Ij ^jusLsJI ^jxojj (^Lr^ Jj^JJol 4 M to ^^iLaj 

p 

(jjULiJjJl J| lj_Lu^_i Jjl I^jcI |qj imIj <4 l^il ill II GJjfc dilqj t-\** \ W ^ujIjJI j\ itt\ fii^O '^^f-^S 

3j ((.ix-ojjjJl 4-ujjU* IU U , \ fl r. ^iJ Ijjfc 

ft ft 

ki> ^1 oj~w fatherland League 

p ft ft ^ ft 

^ ft ft 

J^q ijjLuj iicUa 4 fl^U Jao *iLll (jrj J QjQ^ II ^Afl 21 I>^qj ^ ' ji^U ^1 

« . 4 n Q 0 1 1 4 \\\ i^LUJI 4 Q iU 



JS^I Jx. jl — ^ Jl^SJI 4^1 Jx jUuJI J o-^uJI ^1 

ft ^ ft ft 

^jLa-L ^JijLLil 4jlj^» cjUL^jj^I Jl i-ijjiJI S^jJU wJLL^j 

p. 

ft ft 

ft ^ ft 



Tor j"ikJI 



• p J * ^ 

LJI iljl £>o (J^mcI l^In : J^J 'l^^ c>^^ j^Lol i_aSjj t^J^j (J 4o^<^ ^Lal 

Jl jiLo Lo,.\\r, LJI 4_x^. pa l-> <<^\ wXfli tia^i-xJI Jl3 Ciui jl^ jJ Lo£j 



p 

Eil t^fl II ^Lol JjuO Lo j\c t Jo 1 j u t j jjl jr\_S N £ ^"i^fc ^ J>3~0 mill ^ 0. > 

6j£U-> ilLGil J*j^J1 JJA\ 

lo^J ^jl^j^LI ^\"\ m\jl ^^iS jjj :>6 «. t l^U: 6jl AjJ^ j-IjJ j J^-^J' 

^I'tnn J LJI iljl IlsC jjl L^JLLjI jl^j t 4jjLJl jrA_C 43^1 ^i^AjU^ 

.Georg Nicolai c^X^H 2:^^?" j^^b f^L^ 
^1"^ mi t J 1 o Mf j ^ LJI lJ 3jJ c5j^ ^ j ^^IlaJIj SjjLJI j JIjjI jJ[ jiul^ 

^J>11 6^ C5^'j *6jLj J^J |J (^Jl pl()Uj jj>jl^ <^LjJ>fi O^aI SjrGj^xu 

j^Ull ^/iiJI o^JI dJ^ yl ^111 ^jJI ^UJI ^K) ofllAbl 4 fr i,V v 

^^a^-oAjl ^jl^j iJLrJI 4_ijLi Cul^j iijjjtiJL 4.ft r>j SJULo jJ| Jlul^ .((jiuJ jjjj^i 

.jUI Jl oil>ll v liaJl c^iLiJI JU ^Jlj, iJl^jl Jl ix.L^JI Jl ^1=^3 



^1") m'nl X 0 £ 

pJUJI Jl pll,), ^I^jc Q^"» jjU^I ^jj^jLII S^CJ J-C L ^olaJI J^ll J ><m 

^l*J ^/i a. L 1 ^jj-iiii* ^q.^j <The Biology of War ^ >aJI i*^]^ 

S^AJI ^u^j ><\W f U JSIjI j ^1 Jjl ^j^vidl liA jjhAn! ^L*i 

(jl^j < 1 * i^il^ILo 1 ±s~ijjzjz ^jLWI ^jTi t 1 1 Jl i*i a nVJ . «UoLa3 I \^ i i^j * a » L^JiLj 

4 lift ^Ij tLaLcLi ^i^jL-o JjjIj uiljl ^1 — ilj^lj ^1 6J^Ij^q ctii^-i ^J^' — C5^J>^ " 

.L^ol <jx> ^oj J>JI 2; jj>li ^1 

4J Cin< Lajlc — 1 0 lor jl — 4 1 5 n a I fl i * l*\ 4j , () o\1l 4_ulJJ1 ^Ll cUj 



J_i^^JI j^^A^jlJIj 4 Lq ^J^C 4JlajI I <j1 ^\\*\ r> \ (_^j-ll \ i -v^J 1 ^jri^ mil Cxi\ 

c- c c c- 



Too j^UJI 



j-lUL j^n ^ IaAj ^LLtl 4j v T i^»l ^1 frJalujj S jrO-uo 4j i^j J, 

a 1 **» OjI .jJjlojI Lo-c j^I ^ol La h j Jls* JJ > g\l~J 4_j£J '^^cJ Jlc 

^ p p £ £ P 

^/^-n /7/\ Ug1J^*.I 4j ^j^l^ tl^j^ 4.1^.1 Ljli O j^JI J| jla^l i 

Jlc Sjr^jl SJLcJI J — ^l^w ^ dJj£ (j^uJ j-q^!I 4Jl* 4-^^S 

J^ti ... 4f^*jJ Sl^-k 1 iiil^ Ci nnl 4-iJjUkj Jfl^rJ Ly JJ^ I 

J Ml L^-ll ^3-1*1 cV 0 " 3 ^>J^' 1 0 111 ^^^LuJ ^Jjl CJ^J ^1,5 <L^Lo3 

CjJU ^jJI ^t^JJ Jlc 1 (j m4L>l ^1 — Lfl-11 1>>\ plj'i m Jjlj — JjjJI J-o 
(J v^j^ o^l cj| ^Jjl L^fl OjJ^ JLSj 4 L^jJtjJI j^oSlI ^ cdJj 

- .-. ^ p 

' -J>J| JlAjJ-u^ I^OcLu .LA^I cdljj ^LiJ SjjjJo 4-^ijLxaj 



j JLJI jjfc Lq^j '(J^J^y^ S jr\£ Sjlii^ iL^ LojjJ tL^JLiw J_Jj j^oSll Jjl^ Lajj 

" ****** ^ * 

Ujj — L4J jjl^ — iloLiJI iiLiLJI JjU .ijj^J! 4_xj_xLJI Uw.^j <4-*^UH 



.u^-lKj ij^Lo j-Si oibj u\j±y=» / j±>& j '"-^ jjJ^ 

JLUI ^ii t oL^J1 *_^Q^ Jlc jM^n <L^JSn ^LlAlil oliMx. I^jj 

H 

Cul^ JjJI 4 ^jJ ifl-^ J O^rJl JpLa f ^jJj iSX^ Ji' 

j>jLL^ j Jjftll JLC l^jLJa 1 t £_u^jJl Ijjfc ^1 ni t 4 5 Ifl LuJl OAJJ <6jil tun 

Jo k J(j Q ti fli^^J ^ 6jL«-UJ -JuuaJI Jlc fl J-flJ» :LuJ[ Jj waI^J .Li-o S^LL 

ri * 

^jl LlxujLq^^ IaI^j O^-* ^^^^ ^^"^J O^" ^ fl ^ ^ ^ JjJl^JI ^jjLJ iaUJI 

^ p. ^ 

4 v w 1 1 \\ \ jjl)) Lqaj l-aJJ cJL-fl^ 4 LlAj! Ijjifl L^ljj o^-* ,4 ^ i r no II CaJ^ 

k ^4^jJ J^-v ^° JJ^' J c5>^' ^f^-Lj 6^ ^ 

c^l J Cj-oJ)) :o-lLij ^llLiujI jiLu 

«.Q \ JI ^3lj-fl Jlc LLLuI i.nnn Cj\ w^LjJL 

^1 (] q 1 (jj^ ^ 4uiJ ic) xiijJLj 4.A "JI JI l^jLfitlfllj I $ t 'ol^ ^jjU jjl j(] kj 

i^».L^ J^jLIxuIjI (jl^J <4 1(3 <n 4 ri^j r\ ^LluiiJ_3^J ^ Ij 4j^jjJI jj Aj L^C^Ua-c^Lfl 

LliJ J C> I * 1 (j I J jruuu Ij-ol 4 j i I j 4aJU,l I ^ ^ 't^luu jrO^U ^ji-i ^Jj i^rG^j^l J| 

^xJjJJ ( _jAajJ 4-uuji j-ij lA^ Cul^ Lg-il J-^j ^1 



p 

C ^ 55 P 



p P c- 

6^a3j t^jiwSJI f*Lcj 4 jnV» CxilSj <4jLa 4jJaAJ j <L£lL^ (*>=^J ^^Ij <Jj1 



^r^fl > Ijjfc 4j gr ^ in 



JS u lSj *4_> fJL*JI Jx. 63^^ <> 

p t- 

64 j ~ - * i 

(( . Q > t < <n j 4XJ*j^o 4-ul ^ \ 

fl'tSll 4la£. Jjlj^vi Jya SJLOJ j^oj /jlS Lo^lc Jjjll <nul ^JjLiSli J-=J jS J J 

oilSi i«4^ glfij^ll JJj^ jLjuI djj3)) LJI ^LlJLc. JUJ1 j IS US 

^> ikbiil 43o^j 

4j ^JLl /ya /jL 6jS3j vLulS « jl * Lo-U£j t4-jT 4JLjJa_» ^LaLxis J j 1 \ 

dtjju, j£J t *Ui^l wiLi3S^ Uj^i ^Ul jlfvVu)) :J^u c^ISj t JSL 

-i-^ J-C t «4 K.Mifi 4_ilc. j Ira a ».n7t » 4j \jr. 4 i^^Llu Sj4^-> ^jjh lJjAj C^jlSj 

Ci^lSj t l^Ujj 4 m-v 4 a 4i^£ p jj-j J IS j t J_D.! 4^Jj ^1 dJUj iUjr^LJU 

aUMl JjLH 4 f\S t\ J-iLjLA 4^L^UI j JljJ-JJI 63^SjJ ^ J Lo-XiCj .a! h UH 4j J-lujJ 

jju <j ^Ilj JLLo J iiu^-ua JjjSj J-Lfl I Juk J^i5 4Xo ^j^IUi ^aJ (] jS I *4j_a_kj 

p 

cc 5 p 

UU «.JajJI jjjO jjAill JLL grii^l j5 4^1 ^jS jJj ^S Jrt-ujJJ JJJ^Ji gfl"^ 

4kH jj^-o .Rudolf Kayser jJ^lS <-iJjj^ LJI jJI cx^jj^ 

ja.jU oilSj ^L0SJ1 3 c^LaJIj J^HIL (Lio ^ Ulilj 4 UUI J JjSlI 
Lo-xlc ^ \ 0^ ^^.ilaJj cajIS L^jI jjJ 4J j-v ill r-;^* 



iLaifl <>3^1 L^jj ._."<.,.. <Ll$lll (jj tDimitri Marianoff ^J^LjLo ^^jj 

****** 

SlflU Ctj ^ * 4i> J! Cj^JI ^ ^iJ| ^Lil Cryl^J A^S jj 

■ M 




\<\\<\_\<\\1 




4AjjLSj t 4K dJj j Uj ^^J1 i^uljj iCosmology ^^5L!1 ^Jc 

LgJ <jl Jjl i^AibLflJLl 6 Jl^j Jj t 1 JLiJj^j LlOj! ^fl full ^j^fc ^jxuJ^ < La I ui Jl ^^jl^^ILj 



^iJl <Karl Schwarzschild jl^j^jliui J^l£ ^> 4fiUil ^UjjiJI J j» oj a 

4_)ijj <Jj <iaL*Jl 4 i t mill Sj-i^^k II ^illAljl 4x.L-u3 1^ Jfl 9 t^lj_tuj^j J-u^^l Ij-JuLq 

Cj 1 p l^-J CjLlLL 4 irQ^i j pLul 4 n mill 4-uoLAJI 4_j j-Lkl! 1 Jl J iQ Lq , ,\ \ T. Jjfr n\\ \ \ 4_Lxi 

JjLLoujI Ujj^JL 4 ^ Mill ,\ 1 1 mmJPj liuL J-ujjI N^Nl ^jlSJl Jjjl^ J j-illi 3j 
CjJ^I J^Iaj ijM Jjoj . ((pLLj Jjiul jro £_*_t» 43jjJoj Q N JLij 

ix^jl^^ ^C^oj^I pL^^II J 4_ujiLLJ C^jJI ^Uj tjllll O .no^ II Jj *«iJ^ 



Hi 

i : 



.4j lu^j^JI 

pj (jj^ \ iii ft \\ ^yC jJh. I Ljj^j mi nl Jl J-aajjI J-j-jL-uI 4i i/m Jjljj *jlj^ 

.^Hl 11a JiJj 

Schwarzschild jL. 

Jl 4^tii^ J^c jl^LajJI jjili LS -ii i^jLLoiaJI p-jla*. cjjl^i — radius 



AC J^Q 1^J>^ tuOjl J-ojJ^ (jj^f 

j:*^ jU ^JuaJjj J. Robert Oppenheimer j-^l^jl o ^jj ^ < >e-^1 4.+ ,aj 
jryb cjuq jl^H J ^j^'ill JL Lis jl <JJj a ,,<p Hartland Snyder jJjLIw 

2 .4_ujL=J1 



i <guj its 

M < „ <■ P 

.JjlaJL 1^y£ JJj Cid^. jJjj *6J4^ SjjfcLb J l^ 0 ^ ^ ^ ua 

Stephen gja^jA jin m Jliut j^q j^AjLjpi j-^j' u^j~^' oj^' dlj^n ^ ^^-ci 
jLu^j John Wheeler jL 3 Robert Penrose j 3J l> Hawking 

ijjJiij j-q ii-^LaJI J Kip Thorne ^j^j Freeman Dayson ^^ujIj 

3 . Star Trek cjIq!^ 31m. I, ,1 j^j *6jiJI ^k- ^ pIjj^JI ^^ii]! o^L^ Ca^JI cilj 

p. .5 

(j '_ > S3 1 (] j ^jfl^ l^JL^ pIj^jjuJ! < q^II ct q uu$ I ^iij 

^j).qM1 lIi mi J)) »l J Jj-Ljj <^)>t o roll <Ujl£ CjIjII (jo* k ^Lo 4JLoL^juQ A. 1 Lxij-a-<s 

jjjrLuu O^l^ ^.fljjJaj J^jj^aj J iJLuul "^L^fc. CJJL-ubj 4^aL»JI 4jjjJ^j JjI ^Ijuiiajl 



<4jIjl> <Lii J^Luij Ijt^Ij <J^' Ca^ J^LiG jj^ ^ jJt ^plaJI jj t^oll /jli 

C M « > 

^((.Pjoi ^1 ^-Llj jjJ t^jr; nifljl Lflij <j! 

JjuflLi N^M ^Ix. JI>Uj ^ Willem de Sitter ^xLi ytj t oi^Jl 

^l^jl J£ ^ 1 J-^Ti-luLj ^yjljJI jj) infill 4 \ i f i»*s \ JaLfiG^^l J^ ^ij \\ 

'j*UL-Lu ^ J Jl^ t JJ J-^ . t-j^J-fcul Jl m'l il Jua^S \ *\ \ V Ja 1 i < n / jy& Jj 

^-S^-l Jjl ^ i flflj .IajLu^ IjLllflj L^Jjli ^iJl ^jj^ CjL^-J t 3 C ' O ilaJj J-flJ )) 

j-o^ll J^l Lalj Sjii Cijl^j L^-ujjjl c-^^^J' <j<r> ^ 4j>j*^ a Sjii <J (sJ*-^ IjLo 

-i j^-j ^ j-xJ t4jjLjJ ^pLj /jl (JaS < 4 n /jl LLjLo ci mi Lfl .—i 1 l^j <«4jl5r 

8 .Aj-J j 4 die 4^ mo 

^ 4j -jxoJ p! infill Jjl t4jjj"^ fl S jii J-C 1 0 ^L5 4jjl j^^ll jJfcUi 3 JJLU 

.4. r ntU , it 4 \ \\ \ 

J Sj^jll J^JI .4j JjA^ ^ JjJ^o J-^J l jLp- ^-^J ^ 

Jjl^jJI jIjIq! JlC Jj) ^jUI Jlal^l Jx, dJj if^J slAaJl Jl Oj^ 11 



a* •» — 

jl J-C-^! Jj ^ uaJ I ^ jfl fl n <6l^_>l ^1 ^§ cJjj^jJI cj J) *a!*1Luju <Qj la nil I » e-*i(^_fl 

^1 i£-huuu k mf.( *V£ii> jJ (jLo liiiiLLlf Sjjju=J( fclfc J j ^ **» 

^ U ui ^ "5)0.1 5_>il ajjs> ^ U hi J-t jj£J ijLxj^I ^Uil LLLc ^Sil 

Liijlo OA 

J >^ l> ''^ Jl \i ^j-^ j 

,<L1 JjJI 4kfl'i Jl Laj£j£ ^ U m jLc / tip 

Jj-^ UJ^ ^ f 0 ^ I pfl^ Ja^J lazul i P^jJfc fJU j ^3 ^1 

f * 

Jj'S oj J-cliJLj ^Qji^^ ^jli JJ-aIj cJj-^L* <J-jI* 

10 .JjO^ J hj m 4^J cJS^ls J\ 

LaJJLo 

**. k» £ 

I (j > 1 ^ j 4_»-ul5^l j^-C- 4-iuJj^Jl 4 U n 1 \ja \ \ i^Lj 4 Q j Jo mil ^-Q ^jiJ MUb jJ-u^AJ 

.jIjlj^I ^-cLjj cj^^o^^ t -0 lr ^J^ <ijjJ^Jl 6Jji ^ I t^3j *cjLojj^5 ^u^L^ 



11 - 



ii^llll jLuSII g-^Uw fJU j o^jj LJI^ ^^oixJI JLiJI jU^ ^U. 

jiLa * j^fll'i jl ^ La J[ 1 LL^fc. t*Sjj=wlj 4 K, tlx <\ 4j ^jl J x " 4 \*\ I il^_a.Lujj 

iijjUJI cjj! ^Ij * JUJs! ^ jL*1 Uij J^aJLm^ O^L^JI /j^JU k L£Lu Ji^ 

>c) Aaj £_-q ^6 y SjUI J£ juoj Jl 

^^UJ ^LJ)"% ill Clll^J tLoLlJ Li£Luj^ )j flj Mt<1 JjAXJ ^ (<jl_l*iJl ^->_)J n "^Jl ^ j^vl I 

Cul^j < J J-oILc <Jj£ p 3t^ 4_C^t^ -U_>J ^ I ^ i*S I <*^LilS b^lio lILi^L JjLlj L$jl£ 

^Ajlj Ja*^) .*U_uJI J L$J 

cul^ ol ^ H tiUjJ1 O^ 1 "-^H ^kli ^ i^UJI 

^^Jl J SjLU 

.^bJI UUI I j i„ jLJI JjbOJ i^UJI 4,,„.MI i, Jii c^jUi 3U 

(A) ^U^JI ^JU JjoaUI lift Jl 

^ x 

Lai-o U 3U Jit 1 (0)jv) 5^*10 LI 4 j f>*\ 1 1 ^&C-I i^j I 4_ajJiJLaji jJI 

^" 

iiL^I Jl lAll ^s^)) :JUi llj^ IkiJL, I^Lo ^i^ N^NV f lc 

J Y dJj jjlj »_Liu£l Uj^j t (kosmologische Gleid SjLxt 4^llSll j ^ \^-w..l) 



.Jioli J^SJI J ,-8.V><< Uj^ ^Jl iaLiLu.U ^ : ^ £-.1 Jail 



t «*Lj-iiJI ^ojli J OaJj J^j 4j ^15 ^ji^ O^-a. pJo^l)) 43L ^Lj^ijl ^y^J <Lmj 
Ij-fc ,jiJ SLjLug j-c £l ^Jk^I CjU1^>j i r u£-.QJ e-iJaj-aS Jjbll 43 U I mVCl jUn pjj 

t4gj jl ^ II JLaJJ Cj^jLjui Iojjj Mtl^o <4 n m\ll ^ tn*"^ 5 j*_flJI OdA J *^JL_=>- «Vtjl j^Lfl 

r t4j\j5j i (pa ^jl^I 4_JLoo^l CjI o*s II <jl J^ jLujI^o ^ iAI) CjI a*s I LuLjjj ua£j i , fl m tVs I j 

aJLc 4jI Jj^l^ <Vn1 ^JljI f4jlj ^jjill 



Jj^l^ u\\ \\ La3j^ tp- ji^tll jLujuo \ ^ ^ 4-ijjLaJI <jl (j-Aj *^jLxJI ^ \\ I o ■a j> m i 

^jLDI p J^C 1 fl'ih V^La (j^-QJ L? 3J^ ^llaJ^ll 4ja.jjj J^ \^"JI 4^. j J-C 

.(jnn f7»ll Lu j^fl ixijl^. JLa^jQ aLo! Cij^^Q J-k£- .Itl 1 

S joui AS ^ jJ I j^-a ^jl j hwn Jjfc .^ii a a JI k-Jj-fl-llj ^ ^ 1 1 1 cJJj 

.ijj^JllI 6 Ju^J Sj^x^j 4^aj^La I Iaaj 



i <~T\ pIjj^L) ^u^juj du^j) Lujili 4 \ lu jjB <ajLj ■ ,A0 LsIj-^jI ^jLxj u-flj-oj 

o^ui ^uij t > < \>o ~u jji^ j i^L^ ^1 juai o^jUi liij ^ij 

. 4_ijLj ^ ,V JJ ^ \ v Jjl <^-^ \ u o <7i 



Cj Jaj >l j2 Lg_iL5>j ^Vill jQ Iqj : JLfl j *4*s till I ajjfc j I i"i Vj pLqIxD j-a-t 

^j)-^ 'til dill <L)jjfcU=JI j-uoljIL 4j»jl_LLL dU jj t4 1 uj^J 4_^)Lj > ,V ji J-LdJ ^j.uLn.u.JI 

jU^t diiJI pLak ^> j ^m j .AaaaSII J ilLi^ jaj 4lk^ jl gl-yi..MI 

Cx^J Jj^Q 4^ uiJ J-uJjJ (jl J^-i-tu p \ \\$ ^Jil^JI 4 ^ I fl H pLjjiJI ^JLc ^Ltxlxol 

«* ft 

pl\Yi <nl (j^la^ >jl g-ju^a I j ^11*^1 jj^_j|^fl( 4j_o-uj 4_i /7 m ^1 ^Jjhl ^^aLuj pLcJjlJI 

iFrank Dyson (jj-oulj tdil^ ^Jl diiJI ^Lok j-a njl jjLiG j 

(j-^jJLJ^ ,4 ^ wnll pLaJj^^I 4Jl>1 1^ 1 f>T^ i \ Q «a i^y ■% i O*^ 4im"> <7i 4 K «7i n Jj^. 

f\c j) IJLL^l j ^,,,■.11 LoAiJI pIjI 



4JLol ^ukkj jjl (jy ai u jl J^Lj iijLlsj SjL^flJl > flj ^jl cj j> fJ 'J ^ ^Ua3-tol^ 

J^JI u-flj-ujiJI pLuI 4jv null jl nVd 4jjlj SjL5 J*^Lk J^o JjAil 5jj > 



Y1V JjlwVnl ^JU 

P P I 

^ l^£J tJJ jJI j£ ^ j Juc oje^' L^^e Hyades o^L^ 

p p 

jl^u jLai^ J L° T^j' uJ^e ^J-^ ^-aj-^lLfi 4 ^uILq ^jil 

p 

ulij .iiiUj oL*>l> cul£ .\MA ^l* £uJJ jIjc^I pUilj .J^JI ^L. 

.(j^JI jj^'i i 'to jl -> JI Jut 4'i njg 1 Lj Lolai&l jii^l LgjjLS 

" / * * ^ P P 

jljl/^jLo J^ljl 'SIjljJI Ijjj ^1 Jji ^-o^JI OflTtl Ji^JI ujua I j 

4 ft (J C->l j£-cl£JI < M t l^jJ LojfcO^I 4^jl c^jAJUji J^jjAjJ J^q jjlaj \j\ j^jI 

tfjll jiSl J^ih 'Jej 1 -^ 1 JL^- ojO^ 1 J 1 ^' j 5J>iLl Sobral Jl^>« 

4^jJ 4-JULlj-> 1 Wnn <& j^JLu^JI 4 U 1 uiJjJ SjJjA J I J,pl A 

l^>*-" J^UJl J=^. JU_i Sj^Ij 

I7 .5jjj3JI JL All (J>kll j fjl o • • 4clijjl ^Jju JLc j Iam jx 4jJjjlq 

p 

.1 (] 1c CaJ ^xj tic^ljJkl {jn ft Mill 4^LflLJl <nil Ci i^ j[ i4jj^ 3tJI 4jLu^ oLL^^J ^Jb\ 

^ p p p p p ^ 

4joJjp CjjI^J «^ ^ ill j^jl^ j-c C J^l-iJ i,^ mil (j^l <^L^J^ I 1 m ft tu Ltlj-uj jfl l^l 

UJ^J uW^J j ^^"^ Jj^-LiJt Jl ^-aijil ^ ^ ^I^H^I ^'jJ^I J-^jJ 

* ,A0 6jl J-Lq e_fll^ajU 1 Ajj J^^l (jJJjj ij^-tj ^jj^JI Aaj ^Ij^ 4jjl^ j 

«4 j r i^JS 

^jJI SjbiaJI '^11 ^1 rjAy ££j^Lfl Aj^iJl JlX. d ^ 4 ^ n\ jj^ irf^ll j(j Iqj 

^ £ ^ P 

ill slxkclj f4jrn^5 N A 6jIj2Lq Lfll^aJl Oj^ial Jjj'j>'l J 



M 



p p p 

oLLx^J ^ l^r \ jl^ g^LliJI c> Jus. J-c Jj)i^^ II Lo^i j^j jlj .^t <Gl 

jt,^11 ; t 7G ^_qUJ N -A N ^ f U jLu^li^l jL^U tJ L^I pL^J 

3 O unfl i j-> I J^J 4_Oj J-i-oJ ^^Jtxul JJU i^jl ^3 j g.i— u\ \ II Jjuj ^jLl^.1 CjIj 

j2>£- I J 1 mi C> 1 o m Ja» tLjajLc- J..1J ^1 J^L^ Jlj <n \ 4jLLaj^ Jjjl j <1l1jI ^j-^jI J^jJ^A 

Jjl^ Lfl Jj-oJ 4 ^ o 4ii Laj 4_i5^j Jp-ij^J J-ojjI N *\ N *\ Js>^^ / J* A " 4 J,< ^ ^ 1^,5-^ 4< 4f^I 

^ 4 J*?** ^'j! U J^? V J i J i^Ld^l j u j"^ ij 4 2-° 

UJI iiUJI 

US Sj^u^j Aailj ',A<3 ia-lj^l OilS Ja i4 ij-sf. 6 i/n 4 .noli. iiSjJI CiilS «.dJj 
6JA i_4n ua ^1 SN^NV ^Lt Jjjl j m\jl 4j^^jj tlP^f^ oLt-u^l 4jjJkj J^i3 

S llij />jl"-i ml \\ \ \\\ 4 mfl 1 1 

P P ; P 

jii iSjl-tiJI jLl^^I ^AjLJ Cj "1 0 1^ ^^jJI» :4uo1 Jl 1^1*1^9 tLlLi Jjjlj nlJjl (J^- 1 

^ w p 5 p 

id U * c-^jAJI ^jIj^j! Jya uQfl^l 4ajU^j jyi\ oIIjuJI JjL Llil^jLt ^^j^ ^JJtijI 



Use Schneider jJjLuL jJI Lk oLul jj 4 >^ u=u ^11AL>1 

^ P p 

*» t» p p 

<■ p 

oU jU)) wjj^j <4jU all j^Li^JI (jAjla_> 4li!i jjSLj Jlc <n'»J I^Ha ^jJI 

aa^ ,.\ i*\h jail I J^oi cJJj <gt!itli]l S^LLj I^^-n m > » I iim ch\ CjI^o (j 



pLlx^JI j PU-fljJl ^,11,0 (7,1,11 I \ — \ fC\ 
^1 i i>\H Life ^v-U ^j^jlOuJ ' ^ 

IjSU 3^->J l j^ 1 l**^ 



■ 

iLuUaj^j J iiK^s jJj^I i^oJjJ! j^jI, j <4_a5LLL! Iuaa II pLAcI ^ n";J 

N ^ \ ^ j*lc ^llLlI j*** / jy^S* ^ J(3 ^ -iJ-j 4^111 la 11 4j» II *l i^r.l ^ 

■ ^jj <n<\ II Ji^j jj^ : jLa£^l Jj J^. J J-^lj _Li_> JLiifc J 
. Qnn<nj 4 ^ 1 1 1 4ji ^ II L yx^ J — J. J. ThOTTlSOn (jj/n^ ^ jryuJI 

^> J* ^ jU ml ^l^j ^LL^Lq Alfred North Whitehead 

4 win G <s~\[ \ a Lft*\ ^ 1 o^fc. /jl^ )) : _L> ^ J J la J ^ ma t6 ^ 1*% II 4x.LflJ1 <J 4 M/j ^ 4_lLj Jj 6jaj^ 



jJ^I ^JLJ ^Sll ^.^>-N*> i^JjJl Cjl.gj.gt3,ll p l^r I L>^1 nil I 4jflK j ^ Jf^ 

: JU J I >4 U i mj Cul^ 4u_» ^1 j^c. tSjfl.t U oLI ih^ llj jj-juoJ I j Sj (j ^ 1 

t^jjl" oij J 4j LaIj Lq ilLju Jjj J L^j[ J^il jjl ^ 1 <»>! jj i^i 11 4-ljLLo 4_ojIj J Jjlj » 

g-j)iAll ^1 3 i*l mil *dL^o J^j 4in uU^jj J^J- 4 -" (J[ I ■* (3 JjLjU I /jLHx_Jl j 

^llAlil ij^Jaj 4j J Jj^. ^jjl jl J-HL) j (jmo mil J^q ijjjiJI 4 S IViLI J liljJiJl ^pL*^ 

^ i(.4n rti\l I ioLxJI 

Ludvvig Silberstein j^l n.i ?ui j J .i^. j titLLII J dK mm II ^Aju JLia 9 



jjolajjl J^-jJI dJjJ :^Ljli LijLJI Jlc iiLtil ^jf^ Sjj-u^ J| jpyiu 



^^LcljJI (jiJ M.ijjjLiJJ <G^jL5 ^jjjj ^1 Jjj-jl3 Ja5 jjj-oJI ^j-ajjiJI ^.I^j^L* 

:4 IJI 6ul^-j Lft^Lo dLlj Jjcj ^LajaijljI i-M^j .<jji)l jjfcUa-a * ■> o-v J-oLiJL> ^ ^ " 




J 



Jl jj^allll ^ULlJI jjjbG jiJ» :43jLjl^ ^ I^la-q Leopold Infeld j Uq\\ jJ^jjjJ 

/^C ^jLjJI ^j-uiu j jrvui-fi^J /ya A-jLuJI 3 4»ajJjJJI ^xuLlJI ^ Q \C\ OJjjl 

: oil 4o^li> /y> LLj llijLq LuqjI Q I ^ 1 V\ I t i 4 1 > j-flJ 1j 

p _ p 
L ^3Jl JyLLuilil SjjiijJ tft^J^JI gr J mi jj ^alxJI ^.J 0 1 I ^J^li Jjl JU : 4 Q \ -\ vJjJLfl 



^sJ^Jl j Iajc^ Henry Crouch J£j\J>. (sS 3 ^ JI ""^ jii ^jii j 

4 . UjimI <JtL AJ-XJLi Jjl 4Jlo ^AL=i t^^lJI j^i^t S jr^=J) 4ljLuol LajAtj ^^Lc^LI 

:4^» v^j' (vj^ L^je- J o^j'j^ 



ECLIPSE SHOWED 
GRAVITY VARIATION 

Diversion cf Light Rays Ac- 
cepted as Affecting New- 
ton's Principles. 

HAILED AS EPOCMMAKINC 



■rltiih Bcienl'st CdMs the D*tc*v 
ery On* of the &rea teal of 



VVO .7,11 



-Jj jmi rJi ii j 

b jii 111 <*j^LJI ,>> 



LIGHTS ALL ASKEW ! 
IN THE HEAVENS 

Men of Science More or Less 
Agog Over Results of Eclipse 
Observations. 



EINSTEIN THEORY TRIUMPHS 



Stars Not Where They Seemed 
or Were Calculated to be, 
but Nobody fteed Worry* 



A BOOK FOR 12 WISE MEN 



No More in Ml th« World Couid 
Comprehend H, Said Einstein When 
Hit Oaring Publishers Accepted It. 



((,4jL^lJI ilLb J-fl-i ^jJl Lc Lij^n^kj 

^i^j /jl 4 i^ll CjIj t Jj^!I LgJLLa JvO p jp-iul JJLj t4jl_£-iJl J J 



^Jl Lo jiJ» .^ll qUju^uLq j^i J Lc^j .^S^jJJ iojjLJl j^liJ 

{ (( • 4^. LfiG Jo ^JLlJU lJ-O *i! * UJ Jj-O ^J-=^J ^^fl-UU 4j^J i. J^SjJ-LJ 

^ c- ^ c , 



^iAA uaj Re a Irvin LfjJ c^j^^j^ f-^j J Lcj-^j^ jlS 

jjjjjklj 4 JLclL>Ij t^l^-ij i^l^fljl Elj-clj i Jjj^aa J-clc 4-ia j^Jci 4 j^j^jj 

C>Q I Mingo JaIaH! jl^j t ^ jLlJI J JjJj^JL 7^-^ J u J^ 

J^Lu I » ijLq-ujjj^J ^Jjm'ijt <(.4_^L^l!l ^L^idi 35_i5^H 

4_i aIJ^-i 4_!u J-clj ^3 l-oli.^ wJl.X>i /jl^ mi iji J-q JJLj Loji J^clC ^jJl .jliiul 

/^o SjjLi 4_U ^ ^ jJ I jj)^ .n-^ II Jjl5>j <4 n m'tll i-j jJcxj i>olx. S j^L^-ii Oj Q I li 



rvv s^Ji 

•O s ^Lj 4j jj^ ?uu^j i^flj) mj *c j-ucJ! 4x. j^xj J^o u ^Lfl3 icjnuxj jlLaal 4j>J (jj)"'^ * > 

v ft 

^flj^uLAJI ^^l^j *oJ^ej <^>^J tjli^j .^iuLajj^ij ^ J^ij ^^l^iijl 

4 i \ mm II 4JLLc^ ^ 4jLoj-lu ^j^O ^i^l JVUJ £ J ^ i I 3j .J-ujlj ^jl^J^J ^-^LijJI^ 

j^cuLjJI Sjjj^. 3 4jJLijJ^j L^^^Ilj ^yiJ 4 MitTi Jjji'i ^Ll^j^JI ■■It-ii rJj 

4JJJL QeLL^ul * AW\ ^Lc i^USlL ^1 Jjl «4_*L*JI i^Dlj i^LDI 



5 j (J mil (jAAljJ 

ji >s-i o J)J°^ ' ^^ O^J ^LLa^ ^i.nJ ^=»LaJI ^\~\ i Vn l 



.^Ki ^^LuLj Sjr^i-ua ^Ixj^ J LoS^JI cLLII JI Jj-^j 

4 fl ,> fl mi Li La Lai <La Lc^j I fl \ ^ mi 4^iL^a^J I ^.LclLaI Q imj,Qjj,j[ 4 fl i J i n J> j 

J-Lfil mil 6 j Q olIIj ^/UlIj-o <J-fl ^yuLjJl J^i-i Jj-Oj yj JjjjJJ CjLAu ^jJI Jj^Li nt \\\ 

CjJLSj tLaLaj LLlLo 6Ja ) Jj^La intil ^! Ci iJ^A^JI ^/JLj 4^1 uaJl ^1 oHaI JjI 
die- Lo ^1 Jjiil^ td\c 4-lLfl-O ^jj**-uj jj 3 4 fl i i/^ 



14 



JjLLa-ott 4J>[ L y4^LL J La J 0 fl t5,j vJ-'fc II 43 j ^ <7i /ya f7u Lcs I j-vjf* JjjLLuujI l5» 

o^Loll ^jLs ilo» :JL5i S^-uJI cj^-mi 4jj^ &j>«-o J^j j Ji J f^jj 

JI ^ ^ i i rn ^jJI Jjl Laj <7»H j-fc -U^aJI ^I-w ob f J ^ > ^ j jj^t ^uL> ^i^l ^^Jjl 
W.iajjiJi fj^JI J-C AXJ Jjl jxJ oLLkiJI 6JjJ^ ^J^j ^-aJujj <±h\ 

J-Lfl tl Ji alj 4juj ^h^^ I->^-^j l3>>^ 6 j (3 /Till ^j-o ^)->l"> uo >l j^-fl-j Llilj 
j j) i^llj L^-i j^-cijJ I j O^L»L5-LI J^ \ Jjl — Jfl mil /ya Jf — a 1 1 /ya 

^ plj-ubSlI f fljlf- Ulnn Jjl jAi^J oJ^^? tii^" p ^3-° JiLJJ J jjfl kllj 

^UjJll Jxl=* j J^JjLii JjLti — 4_iI_£jJ1 (J J^LjuiIojI 6jp-o1 Q I * Q Lafi — QjJ k 1 

(> :^U t 7u/L> L-fl^ju jjt jaj C. P. Snow ^ ^ ^ s^LUI JU 

v_j-L^li oli i4jjjL=JL> ^J^JI ^>jLjS liijuo Isjill jlollLj ^jjl^ mimI Jl\Z Jjl^ 

6 OA JwLxj Lc^jj tl-^-lo ^gj ^ mi l c-. t^ 2 J ^ J G " ' ^ -U-^ 0 J-^J Cjlj^-aliJI J,\ 

. jruk l in 1 1 6^a-C 4_s ji (7i > (_gj-ll 1 (All j j^^^llb J^T-^li 4_3>3.1, 1 gLjJ-ll J-Ci 

^Lj^jiJI JUj .jjwi-ll liA wxjlL JjI g^jiau luj jl^ 4jIj ijj-lJI ligJ 4jI jJt> 

pLLlII)) :(4_il j2> 4i"ic ^j^lall jt^j 4i=^^ ^) Freeman Dyson ^j-u^lj jL^^i 

cj^I^JI p ^j^I ^J^ 0 -* ^LuiIojI jjl^ 1 j-uhl qaJI k_flLl^j jjj) atj qj lu 1 ^ 

.SjLpJI 4 <^\o II j^llc U » i^IL i_fljju> JjL^j t 4 0 iUIII SjjjLLI J I j^^IIj I \ j til jq m» \ 

^ 1 0 j LojJlC. SjL=»JI L^jl^Ikjj Lflj^.Luua (3 4£-jj-q duL^j ^ d ^ 3 J 4_sLci_^- ^13 
_/i-3£jJljj 4jlilLj L^_=k.jj /j-o ^-^^ ^ QJ fin CjJ^> I Q I . ^ d 1 ft t_j^Cj-a jax. 1 fl Laj o 6^1 J-o 

.Ujr^j l^jji J ^LzJI JUL^I p » U3 ^Ul ^JJI oLt,aJI JI 



1 7 



Jj^ plij^lJi Jjt£ v fl ^ <jl ^j-XjusJI Jya 'Sjfl /ulL JL-JI Ljj^c ^ 

s 

Ixo Ml U) J^f Jl 

P P * 

- p p p * 

Jjfcj Sj*-lu iill^ J JjLjlH ^LLSujI <jl S'KX* ^Ix. ^^Jtl LojAn Jj^j J_a j dJU 

p p 

p 

. f- p * P 

aS^j ^-j>=J1 pLuI iVuj I fl tJm jLi ^Hl ala/jl iii jl^Jj-Q J .dJ j£ j-a^ll 

•tfr'-W ^ Uj^e V J ^^ U^^f *L£.U^I ic^o^o Jl 4_a^bj 443UwLl^L 

p 5 p p 

t ^ _ ^ ^ p 

I^JjJj ^J^IiJI ^LL^I ^jtu^q j-fi-J^ ^j-o y^-^ JJ£- l^i <7i o u(((4jJ^j pLjj-lS)) L^-iLi 43Ljj lVi 
Jj^I jj i^jj^ uujI iij-Lkj ^| 4jj-ml!1j Sj^Jsl 4 suxjJ^JI Sj^fl J[ JtiuJI Qjjfl?^ 

p. 

^1 — Hedvvig ge^-UA «=^jj>j 0-^ 

((^^jjIj uij J L^-jl aidO LjUa^ ^iVs t 

p p 

p _ p p 

^ p p 

:4jJ! 4" m< Lo^ JjKj 



P ^ P P ^ 

19 -cUa11 4ULiJL -uib J^Afl! 



Ijl ^.LxJI ^.jjLlII w n5Lo /^-q ^vIuJI j_La^_» j^ol k>Lj 1 \ in n I Jjj^J ?> >j 

ILLS 

^) c-^Lcjii! ^_i-u^ jl ,lJr j j 1 J^-jj otj-i J J! 



(JULQ 



dLj^-aj)) :)jJ)Jjj4> JJ 1 Sj nl mil JIL>jjJ j Q fin a ^cLouq Jl Ij^i^o JUj 4 ell J 

i^Lc ^ji^>"i in LjLLI J jjll^ij mi JjjJI jjfljll JfiL5...\ i^l j^J JjAJjjfc Jl ji3 

- 1 ((.cilai 



t 4JI>»Jl dJj j ^acLuj .jJiJI 4J^ ^1 m,1L j^l^.T.nt ^LL^ 



La. JJ^* -i-*^ ^_J! 1 i^yjl^ »4 U mi ill 3 '. > ^. 1 1 JjljLaJ 4J-LA <hLjl) /jl^ 4u£J <5jj)j .7 in 

P P 

jK nYi ^ ^ 0 a n /ya ^Jj£ 3^-^ ^ pLulxJI ^LjlIs *\j<u Jut ninl jv^l 

J-C 6 J (3 vjjljnfl i^wj3 ^^=*1 J^C ,u£ ljj : L<I;lj » J j null ^JjAJI J J ilLjlj^fi 4^ j3 



pLU jl J£ i^jj jli) : nini L(jJ J Lai ^^jlIj Jjl^i jj->La.U <«Splil 
Jj-oj i(-(Jja5jJl j I -i-jjJl Ji-o J-cl ^Lic L^J S jLq .\ "w 1 n Jjl rlj If ^ fc lj^- 

rr /j J" J ij^Jaj ,> \ X U JJL> oLl^fl QjI^ £r^^ 

m 

v t P 

L^j)) : JJj ^ ^a-> J L5 /jjh m\.>l j^j pL* Lo,\\f j . 4 Jxxiu uJ 1 11 jdt <ui 

P ^ P P s* P P £ 



mm 

P ^ P 

P P 

4^ijl*ul JLlll >■! » i^ll ^ Jaz>.^J1 mj <jl J^i 

ic j^-u *->j^O ^ 4 1"^ 1 ' ^> jp^2) J-^jLi. 

i- _ t 

L^jL) Sj^-flJI LLualj 4-^Liil ,^A~\ ni\ >1 ^ kfl \ . a 4 >j ^ j CjIj^ fl"ta Sj jJl JiJ J 

P 

> p 5? p 

:4 ,^>1 J IS j i Jl^v ^iuuy^ <LiLa^ 4 1 j fl ^L»L>- twr-ijJI /^o Jj ai ill t—fi^laJl ^ 

mm 

P _ ^ P P « . * fr ^ 

.nli lij^JLa JJ-u=»l ^(3 7>j j£J >Jj"ill ^.J-^JI vi jfl ..ill 

- , „ p p 

4jLjLi Sj-ftUa JUiJI 4 at-A-tia i j 4 pL£ jbjl Sj^AJl : j^ljjJ mi mI JU 



HQs ^Ijlj ■«• jjy* j- w * l (] 1 * ^ Zjl * ■ <a ^ lu ^ 1 1^i atj jjl 

^i(3 ill ^wn \ \ j kjji^-a j-lC ^jL^£.Lj 1 (j 1 /•Ti 1 4_l_fl jl*\^ \ ^Jjl ^-fl^Lz^'t 



j^-.rr.A YAY 

^jJ I^Ia^i Jj^"\mm S jLUI ilUJI iCjljLiJ^I 6iij> ^Jlj C/^j ^Ijl 

jlVl t CjljJJ ijlx.jJLfl <pi M Mil ,_m m'l Jjl ji-OJ L^-ji 6 j mi J I J^Lius ^ J-=aJ j 

.(^Jj^-j 4j| uiljl ilLa. (3 I* j^o^l jlj Lq^ t.4 \ i^^k mi 6j(j th l^jL^ 0->-*-^ 

m'hl .iijjjJJI JyeulSJ! 4.flj^ 1 fi< ^jJI m\ll ^nfll ^jlJl iJUll 

6 jj5>li=JI CuJi iilLftl! 4j^u^j J^j 

r U JSIjI j LiLkjj^ 5jSLUI 4j<lflll 3jto-.il ^AjJI ^Lu^L J La <g1 6> iLI aLs 

* » ^ e c 



4^ 

la^ uJ^e cj' u^J 6^ 0^ U-^^ 

jUj Mill iSj^^jll 6 J ^ fl 1 1 J^g 1 i jl^a^Jl (_^sLuj 4 fl in i^I. I c_flJ^3tJ icj^QJpk^Q 

P 

t 4lilj-v Jljis O-alj CjUlj-ui 4^jJ Cut^J flll J>-o 4.4 Li j £A jl^i^l J jLj ^m-tj 

jj oLi'SLc. j cilJalj ua 4_aLs| il^-uu ^ * ^* * 



VAT 

(jAjaLlLi Jjl^ 4_J j\ 1 *n \ 5JIjjlU ^oulgj*. ;4 u»q\ J La j t 4JLLc 

P P ^ p p 

P P P c- P 

-Li jiil oli^LaJI ssa J£ 4(3 -^l^o Jj .^jLjjal ^jnfil jl ^jlij^l 

:,\Ufl*J jj^jjjj 4j» jLa-a Jli .4jas ^jill 4_lljjolj 4 <Ulc 4 fl < rn ii^IuiJ 1 ^ 'i n ^ 

t ^ P ^ P 

(^Jjj ^ Min i Jjuo ^!j>-xlaj \ i^ 2 ^ hi ^_fl 

P 

' 4 * "il l ^^-^ Jl — J^jj ^ ' " Jjj-u^ 3^3 — uJif <_>u£La jL^'j 

*_jjjaJI J^L^- Ljj^l JjjLuol ^^jJI O^-il JifcLiJi J-P ^I't mm ll Sj, Jii jrvoiu L^_j| j Ja_» j 

J^J >Jji\ 4J.LJI 

^oLJI 4£-IJlj1j n\\A nil I fl \t ^ LLLujI jJjj Loxfl dLlA 

jowno jl J^SlI ,4^LjlJI oLSIjlJI JJj^j t ^LJI ^J^JI jklLI 



C- P ^ P 



p> p p p 

4^ JLdi-o 4 n ».i L^J»I J Q*v t j jjl^ 4jl J J-LJj 4 4 uitl'i J icjLu^3-LI (^j-flJI ^l*i mi\ il tlijjl 

Ca-j p^Ijvc^JI dJj i*s hjj 'o^j-=^Lj -kLpj^l J <lipj iij-sJI J 4JLi£j duiji ^1 

cJj^jl i^-Lua^ ^g.nQ\ll JjJ-^jJI ol ^ ll^iinri ^l,\^*t ">L>j . 1 0 \t\ a j j) fl \ j nil! J| 4^jl ^ M 

jj-lj)) 4J»U Sj^a oIj ^I^Mi'nl — ^1 ^Jl ^..0^11 ^jA x^'<j\ — Erik Erikson jjm's ^jI 

Lai 'i^jjJI ifl^l jLk^ 2;^^ JlC iljjJ! Jl ^1: ^ujI Jj-c 0 ,^i 



J8 .J^U ioUl Jl 4jti^ 4lJM3-i,..l <> 

4jj j-o 4^uaL». 4"vK ,<7in C-ul^j t4 x^ola Sjl^^-i 4jJ*lj J j j) fl i.l 1 j 

:Thomas Levenson jjnmojl ^Lq^ ^jjll -uf>=^l ij^LH ^LAlU 

Jj-oj Jjl^ iJ^jjiJil 4jfl Inlc wJLLaj LojAcj * 9 «.jiJ n» ^Sl 4jflUL«JI 

,> £^u=>l Cxx^ . Li Li I Jl JiSU ^L^jLc Jx. 4jj^ i^lftl iLojtJI jL^lj 

>_fljl£i J^M 4jic .^iJL 

4-LjlJI Jl fl jj I J j W ^ Cn-ti JoAj^A J O Mijflijjl J[ Sj^La J-ujjJ Zjl>jJ$\ 
J^a 43ljjk.J-o Jl J^jIu 6j fl in o In-** .„) nMfli^jl JJ J^i"^ u\\ \\ «-iJ&J . 6 j 1 (j *i H ijjLi^l 

.L^jLuI j ^j^jLq j£. J jfl iH ^ ^ V 1 O ' M J"\^1 6^ 40 t 4jju^Ji 4±ojlJI 

J>8 -"J ^4-»Jj ^jrj jlj ^^1 4^-ljJ <>a 6^u^5 S>i 

^ J ^ ^1 ^ * J ^ ^. ^1 

p f. p f- 

-5 

Jl 4ja.L^j Jljp LxAjJIj 4jj^J t ((6JjJ£. J wAJ^>£ Jja-j )) J^IoJujjI La^J CjJ^I 



p p ^ „ f . 

<LL jJi^-o ^jj^Ij ^I^jI 4j ^jJt ^^^^ £ JJ"0 ^3 * ^ 1 ^ j*Jl J^L* j^^ll 



U^?J ^J-u^IjIaj <Jj^ jL>^ i>° jL=H : J^J^ 51olS SjJ-ua 4jJ tljjjLj ^pli 

«.4 vie jLftlcill 



J li^c L^j ^! -fiL^lj JplgJ f^KJI ^ (jjI'iAm) JU ^l^UI jj 

jjj^uj LjL^>I ^jL-iil tilj ti5Li 4\(] o 11?) : J jiu 4_JI j <4-*ju, \\q II JL^a ^1 

44 «.Ji^JI ^ * j^l 2^ ^ ^L^o diSl 

jlia^u ^> Sj^SlI J^l jll j > *\ > *\ 4^L^ J LJI j-oj 4_X^ iaU^Ll CilflVil 

p 

aLo! jjkLilj ^jSllJjj-ijj^ 4*i t a gj Aflj ((-AjJl l^iljj ^yJjG IjLo ^J^J *jll 

p. c 

J 4^1 'Oe^ 1 J 1 6etL^I ^ :cJUj .<u^£ ^JuJ 



4 n mMI OUcljJ 



J;j£JJ S^Jaa Of-Uw (j^lj .s^A.I^Jl t^UajJIj igijllljJIj <_jL^xu^I 



:^j^ixi\ jjitt ^LoLi LLjjI^ ^jjuj ^jJI Modern Times 4jL£ J Oj-^^ 

uLflaJI J^iS JjC g-ala LI J^uai Jlc JcLu I m*s <m 4jjh\ll 
4ji oil] I ^ t4ocl ala^t j\ *Q^\j t 4_xlLaJI ,_jj_=dl £jLtii ^1 

jJjLlu JL5 .d mil j^Aj j jail Li .wTi i4j\j<<i*^l£JI g-Ljjflll ^jjiliaJI I fl 1^1 jit*, j 

(j^L^I jju dj^^> 4Aj^ Lj.o^Jj^ LuUj ^ LcLil Charles Poor j^j 
oljjiJl^ oU vj^J^ Jl^ .v-jljUf^^ 4jjUI <_^1^=JI L^j^ 't£ J ^ ^ 

c C 

v-jljU tXjl ^" fJL*JI fu*-J jflf 1 t<K$ 4 2 ifl^ II (J t4jfl ml ill 

4/ «.|\ la II C->J>c fcjjfc 
4.4J ^a'^JLa^l ^j-a ^jllLiiiljl ^ (] ^ 4jljLoj P-l I-^~vl i.ikihj *6j^LLi-o j+S^ 6jj^ '-^-^ 

t pl S IML J^La^l Jflfl ii-tuL^aJI^ d-^L? ^^LiJ^I 4_j j > uuj > 4 1 \ mill Cj-L-GjI 

c- 

« ^ 1 In 1 1 JlC ^ ~\ fl H )) ^ I J 11 \ 4 \ \ 4i\\\\ Jj^l" n\\ \\ i-ijJij 4_i^Lj2i1 ilLLo <3 

c 

(JxlxuI C-us^A :^JiJ I ^^yC ^jj 6 j j 1 ^ \ J>^jLi djj^-J J^AJ 4fl ^ 1^ Cjj^J 

t m\! 1j 4 j \ ojlJI J^j -Lj>JI d-° tiJ -V P^jl dfl^ t^Ljjrytu ^ 1^ nt tjl 

(jliajJJ ijjLiJjiJI j>jl^iJI (j^! «_>jL)l1II La.mj (j j£_s jii Li ^1 LoS ^ 

.4 n in'i O-ujjJ^ ^.iLilJI 4uqjJ£. Ji 6 ILi OjL^ 4-li jJ^l] Lii ^ A^Jlil 

j^j J i^UJI <5^l J ijjjMU jj f; r.rJ ^ dJj Jlc Sy^lx. 

^ aiiG t^l aU» :4^j^ ^ I^AJ-c jjlj U^i Jsiah Berlin t^J ^ Ljjl eJ^.uhall JU 

** ^ *" - * M - - 

A-il'liJ j!illc Ij ^L^j jii ^ll^iilil 6Jfl*ic-l Lq r dJj jLl .L^ji d_jJI jl 
t^Jlj^Ll! 3 j-lJI pIj^ ^-x-uJI ^-jii^j .i^i^L^^I 4jo qJij ^L* him! ^ic J^o 

.iililjlj pJLc jljf " ..il CjLcI^j 4 u mill 4_>j_Lk^ ,Im,\-wI Ijlj »4_i^J! 

ft- c 

c 

- .'•^ J aLc ^.ii .LiUj U^iiii « n.a'i JjJjJ ^ill .Lord Haldane 



YAV s^AJI 

)0 ((.icLc 4fl,nt t^j^H iijjdlj 4* nUII O^U^o 

p p 

(JJ ?^ 1 mi 4 l S UJU 11 4-ijJaj <jl ^jrLJ jr\J>l^ <AJjLluI ^jxlAJj. (j-ijJLi j 

0i» ur^ ur^ C&if^)" ii$£JI A^l Jlij .*-ubl^Lo 

****** 

P 

p p ^ 

i{ jLuSi jJjjLa^ ^^-uixi^l lj-^ ^jI^JLijI jjjIj -ijlj^ 'J J'^^^ 



p 

p _ p 

4 w gjjjl tP lC ^ Vp^-^I i >L^wl jl t 4 fl > <A> n a \ kQ rn^LI 4 U o 4-jL^^I O^L^ Lea % 

p 

51 <(.^jJL i-S^Lc L4J (J^Jj 4jQ.lf 4J1 

P 

S jrviL^ 4-Jjwno jywnA 4j wii'JI Ija^ ^l)> :4jIjjJI Jl^j jLJ j-c Lawrence Durrcll 

4 1 J-4i ^jwQ ^1 ^jX- SjnliLua 4-Jj^ <n a 4Jj^ JLaJI 4 a m K \ 4 j w 1 1 J 1 1 4jjiaj J^-J aj 
4j^ jjlj oLt-^J dLlAj t^yii-csix. J_C m"^ ia^Lc SilxiJL \ (j^^^Lc CxjI^ Jj 

( jXJI ^ I Jj5s Oii. j iiijLuLj^l jl^ill 4_4_2v j 3 IjryLJ Jjal^jJl ^ JJ^ L^ji ,hj 



IimmJ UA 



Linstein, Picasso: Space, lime, and the IWauh Mial Causts jj 

jSjl 4o,m1c1Ij > .Havoc 

Les > <\ • V ^Lc ^HuJ filj^JI i^ljj i N ^ • s ^ ijim'ill i^UJI i^UI JULI 
J.^fln) j-h ... jj J^j Ufl JS J ^>Iuj J^-X? •I^'mobelles d'A\if>non 

Remembrance of <uLi£ ^L^k j ^^3Ji ^ m.j-c^J! ikLJ j-^Ji ^» L^iL 
J\ f& 9 ;\\r\ aLc ^LJaa J1 o-oj^ .Things Past 

JJ j^j iiLuJl ciii j o^^?- I Ulysses ijljj ^j^j ji-i ni'ijj Jjjj 

j pLIlc ili^ JLui .cjjJI ^1 (^IJ The Waste Land >LJI ^oj^i Sjj^q 

M 

Renard ij_=*.i31i^l ^^jLj <rl m m^Lo J-ui j jLI / ^jLo J JJJI > Luallo 

mi'm <sl jrLcu II ^ A-vj i » ^1 \\ -y L> jj l$^JJ-H ^^^^ ^"^^^J m \ 1$\ JLlu 1 ^ fl II ^iJI 

^■llLI IdA (^i-J aJj iii-^Lil JLxi^l JjJjJ CjLujI£jlj^|I i Jl ^jJjjju Lq ^Lc ^ 

<c > ^LjlJI <jja1\ oLIa^Iic J Li^LLI j LL^>° jIS Lo jjL <J\ j U^cj-o 




ll>$«j Jj t li»LU ilk l^a <jUftl ^^j^ 1 ^>*L^ lj* La 3JU. j <Gl Ul^La 



^jj IjLixo JjLfl Jj Jj^jl iilL*_ll u^aJl _L3UJ 4^q1 mil /jLL^l SljLa-c j^$i=> OJ^I 
g-alaJ>l j ^LojJi^U Ol^u^j lo JjlA ^jJI <_>jLfc J>^?J^ cJ-° o^' <J^ 

(J-i^aj ^1 JJ-^-* U n 1 ^ ^ ^aJ ^ < 4_u jpfl ts> 4 oJ^Lc 4_J <3 4 1 a luj SjJ ^ » 

• gU^I oLtJ^ l^jj 4 J ^^' 

Kurt , difllajL Cj jr^ JjIjJI ^ j JO uaJI AoCjJI Jlj J-C ^IwVnl jl*. j5 13 

■ dtiLXa^L JU3 j»Lc JM^I caJ^ j (jjllilal jlj ^jJI t Blumenfeld 

S ^ LfJJuj^ ^j-o ^a^l 4 K mi n 4.XC j-flJI (jS^ ^Ji Sij^^-fl ^ 4^-l^^j 
ijj^jJI 4jlaLaJI jju LcLii I Qjlr jilol ^^lll lj-^ ^Cj ^ fM ^ <3 ^Jlj^ 4-o^£j ijL^U*. 

^1 nrl J(j nil! ^jmO Jj^^ 4jl»-uj 4-Wjill ml j> >o% Jjl 6 <1 \J^^ J j-^-^J ^ 

i^Lojj^l 5LtJ ^-S^bLL J| mnl jitj ^jl 

M •* M 



Lo J£ J-kllL> ix^LJI 5ljl*-o J-t i^iilJI JI » umj ^ySJI ai^Loj^^lL) )> 

^Luoi tJSS JL£. ^L»j ^ /ii 4ja.^3Jl dJii t 4jtlali Ja^J^Lj i^jJiJI 

J j 111 <Laji Cia^ual N^V' ^.Lc 4j1^j j_-q j mil O-^ Jlj^ ^ 4'^ I ^j_=JI Jji 

IjL^I jIjJj ILIj t J^J CjGl^ ^Lftl 

lil^. uJJj jjl Jr^u j U ii ^ 1 1 (jUL^I ^JjJI Jlia-jj t^jUJl j I j^ClXJ-ujuq Jl 

l_j j^Jl jjlj oLiiL ^1 The Weimar Republic j^Li 4j j . 4J> 1 j ^ 11 Cj^ 

i^lLI .UH ^ijill ^UajJI jLuajl ^ 



t .... 

' «.4-oiLL-Q 8 j\ Mir j^o * g Sjj^il jrvc. 4^aIj^ 11 |> q a ic-lj-fl j^jJI J| 



4 J J mill ^jjjLxXlj JjLajJ J JJ^Lj 



The Pity <uL£ j Amos Lion j^JI ^^ol j£j US ^JJl^ 0 j j^JI aLc ^Jl^ 

X /ya LujlJ (^jJl «^£.)jj^|l *i m)) J^J-ll C-LJjlJI £ L^J ^>^- 

C ft 

4 n.oj Jj_=w ji — ^Lu.uflll ^ujj — Paul We y land J^j ^^1' 

^IaJI c-Lij J-t iaU^ II jLL^I pLJjlJI 4_cLa_ifc. Jji^Li^ 1 g / ■ ■ q ^ ..G (<L^vu jjL^-q 
.Study Group of German Scientists tor the Preservation of a Pure Science 

■ a\-H & 4jim'ill a^L^i ^ (5^^ Ernst Gehrcke 

CP 

-^>V (jnl^Mifl Yl j 4 JLj oj^II ^/Jjj icli J ^LlL^I 



Jjl Jj^Lj J Li .^jJ^LoOj^U 6jUj-ual 6j j-^ La£ <6J Vt nn LL*}Luj — ij^Cjil 

Lxjj_a3 ^IfDI (juo't ^iy^ JL5j tdJj ^jL=». Jl ^lL^jiLq L#->Ij 4 ic jjk. 4 j \ 

10 «.4~» inla ixoLojilJ 4jjL*-o 4in^ 4j Cx>l^» 
. Jfl ni U J-C i<2* j <6jiall,LI "iH /^c j fl \ j ^J^ JjryuJJ dLlj <£j±i J-^i 

fJLxJI ola^l Jl jIVm jl ,. , i^j UjIj ji^)> ^Li 4i^j_u^ ^ 

1 1 [ S I 

^Uo^i 1(3<Lj i^^j 4qj-^ Berliner Tagblatt 4c^ t ^ ^ J^l 4^ o.^ll 

^£jjL*-0 Jj^Lj^j Jj^Ji. ^aJj .dljJ^Jl 4 mij 1 5*1 cil J JAJ J 

SljLx-o 4_i_iAi ^Oj Jjl^ 4\*S ! 4^Lal^JI ^aJ 4 n 4-Xxlxu 1 j UjL>Jjl£ 1 J ^ 

IjjIj — \<\ • o ^Lc Jj^i S^jL^j SjpUJI — jjLlJ ^l^j .jjLlJ 4^1 tSjinnll 

t jjLlJJ Li!>1j cjIj^ jU» • N ^.Lc ^Ll^Jlj < 4U*IU ^jAjol pl^K ^ ^tr>jjLa 

IpJ^. dlxlc (j^a^l Jjl Oj ^ ^r^i ^J-^lj SjLscuJI ^Ijj-aT- Jaa^JI <Gj^ Jia (Jj 

4iL^jl ^> jcjA*A\ ^llA^l ^ u l jjo ^1 ^lo^l oLLk^ jliLsJI JjUj (,.<lo 



Ail-win it Y<U 

4^q_ujI ^ I j -s "w n L> >_<i_i-u jjfij <4 * * mil] « fl.r.*ljJ 1 » 

*= 

IjUJl J5^j pj ^1 L5 I^ 4-£J < i^ > aJl]l pLj^I J fJU£ JjlAoL ^uu U» 
4j^,n CjL^Ij^I ioLsJI 4jwn'Jl Sj^lftJ Jut <GL^L^cIj .Sj^JaiJI pLJ^I J 1^ 

— p p 

l:> «.dJj ^ ^i-vill J (j j-lr. j^il lie! j aJ 4 III bjJb ^5^1'. 

^ ^ jlSL Lr lia. ^ JSm ^1 — 4lol_CJI ifljl ^lj3JI ^jj — <ui o^-Je 1^1 

,6 «.l*Jl£-i.I J_Cj 6 ^A3I iiAl j£ ... j ^ llJ ^ 4^1^ i^ Jta U ,Vij1 

p p p 

^ 43jji jL+btf Oe^ 1 ^' ^alxol jiLi ij^ji apLaj^I 

p p p 

ljuj-o jIjI JJ <4 glib pfljlf. JjJL» ^jjJ^. (J I u\j ^jJI LlllJjl 

p p m ^ 

J^Jl I OA J ^Lfl^L J„»qM g^„n J ^ivj Lo» :ihU 4_i_kjj **G^m^ 4licU^ 

17 (,.J>lil 

^^^^^^ 

p s« 

p p p p 

j lalC^I J-C ^-ol dli ^ JjLlJ S^li CjjI^I 4jl_Lo ^1 4 nifrjjl jryj ^ UjQJ 

1. , p p- p _ f. «, 



(Jl jj\ \\\\ j^gJI ^y^ljlj i^^ljrLlI ^LLuilil ^Aij jiLfl tljjl^ uJJj (j^> ^ « JjLxJ 

L^xc ojLij Liij iN^oV ^Lc ^^ii || lA^ \ iu^i, ijL^j ciliA c-ol^) 

p p. ^ 

p p c- 

,t / 0 „U,»r.l j Berliner Tagblatt - JLLo j ^c^l 4jL ^ ^HAIjI 

^L) JjI^j J. Edgar Hoover ^ijj* jL=ol ^ SjLij ^Jl^a^i-II oLLii^Jl]! - . r< a 

22 (.i^^l 4j„m ? I1 S^Lj £ii aii dJj 

^llo j JjLl/jy^ ^> <J O^ 1 ^L^i^U f^J^JI <j>jh^JI t 1 ^^^ 

ajj Lr ^»1 ji m'ljl jl^j < JjLlJj jj iBad Nauheim ^ja^j 

Jya J£» : JjLlxU j JLij 4j \ mill 4-oLc 4 AiiLjuQ plj^l ^1 j^il_> 4 flj^ l r>IL 

OJ^i ^jxiLa ^j-»LLui1j| ^LbI ^Aii^j jL ij Lc^jojjI j ^1 Mil (^jJI ^Laia.^!) J*^Lk^ 
(Jal'v iVnl IfljS dJjLaxi Jjl LLfl^Lo ^jl^ ^jlJ I t4j \ Mi'tll J ^j^iJI 4_^».ljll OC^-o Jjl^ j 

J-iJjJI 4JL5 LL 4^1 mn 4 n < 1 1 *i 1 1 Jlc JjLi_J JjLi^l^/Ltl C-ol^j <7i p j A ^1 ^jpj 

^jJb j Cj I Jji) I <n n JlX- ^jjjjJj Cj^IjUco J-C Cxxaj 4^j 1 1 Jjl JL5 Jli ^ tj^jj Iq>jJ I ^^-t Jya 
jrjJLLi <(1 ^ ir>l^g j, \ m La» JjL) ^jl*i uu tl Jj^o «.|*JLc 4 U wtull 4 n 1 1 f nil 5 j U fl 1 1 (^.rj-^w 

^Jj U»Jl i^>\> L<\.fl 1 <jjLliL ^jl") ,Vnl I fljfl ^ fl""\ Ij L5 lJI JjSjl 6^1 J-t Col^ 



^ k\~ r.i \ )\ Y ^ "\ 



* Q ft 

f e- ft & ^ 

2 3 i - I <r * i •* 

: JUi tpLoj 4_>l i5lj| JjJb ifljiLk i_>lco-> 4 mK II ^ o ^ ^1 ^L^L g-l Lj ml 4_>1 (3 \H J 

^ULI Jlkil ^LajJI ±£ <J Jft Sj^Lft J^JI P joJ 4nmMI ij^Jai Li,) 

JjjLlc ^> JLiJI pjJI J « ^ uaJI cJ^wj <£L$j)l Lib <£Ul^,l Ij^J 

^ . Cj-AjJI ^jr\ * il 4 j i ujuJLI 4_iAaL111 4^jj^JI OlJ-Aj t ^ jpia^lL) 4juaLk 4 wn mj 
t 4 mnill ,> j I jLxll 4ju>^jLll 4xJ oaJI ^ 4 mti\i ^Lj jQft Jjl_L»J Let] 

4jxxflilj£ J^" 1 ^ ^ I «.^->Ll*^j Xi^Lij ^jl g u^3l JeiaJI Pj-tuJ» Lo-Lfl JLfij 

Jj_jLLuj_u I jJ-C 4^oj}-% ft> ^acLl^j^ 4.ual mil 43ljLa-o Ojlj ^ J L> Jajj ni\ \ \ 

cjljOLlll (j^-o pL»3_iiJI ^jinl^^ «iijLLI pL»3^- fl » ^Luu^l Ij^Jpa ^ \ ir\\ u^jj^j-JI ^ I * II » j 

^^i^-jJIj Jj^-LI \ Q \~*X& Jj-iLi u\\ %j 4 j i null 4_»jlVill 4_1 JLoSj OjI^ ^iJI >■ 4_> J j) Q \ \\ 
^((.^^Ij^JI ^jJI Jj^l Uj^i c> J O 1 ^ C^^ 1 

Dearborn Independent ii. 

Jjfc» "aL^jI 4_^i ^Ij-^ (jl^ 31 ^' toljlj cull *_Ll^q v^a^Lus iSJ^ I (3^ t^o-j ^pjJI 



c * ft ^ , 

J-c ^Li :JL^o (^1 J jUaj'bLI Lxi^lj ^^JuLtJI ^fjt j ljf^>i <^l£ j 

3» ft tfl ^ ft ft ^ C 



CxA-LLa J-flJ » * Cj ujjAjj »N J Ifljj < I j^-uj ^-uj (J 43^%u^! LfejtA^j Sjfl^ run 4 1 aC J^o J I I 

p C 

p p 

ipHMfll >jl 4 \ i/^ &J 

p p 

<jJ^JJ pLijJ 4 \ alCjJ fcLcjjj LaLo3 jUJ ui JaA &J^J 

, Lo it \ \ \ ^lujL^ i4_JlLaJI 4,ajj i i^J I 4aJ^1H 

J JjMl J is^ J 1 J Je^ 1 *U3^ 

«^ Jl u» (Till ^ 1^ mii 3 J^^jJJ 0^*3 frLiij|» alCJj 



xuua 



j^C j j J » 4 j infill yu^l A^k 11 4J1 uj*j 43 j 0 mi ^1 JjLj ail 

Sj-o JLc Cjj) > o. i JjLn mmi< 4_l0^j dJal ni t \ Ijjl ililj J^o Jjj t jJjAj a^JL JjL^j oJj 

S p 

p p p 

ipIj^^I 4jJc JaLuj S^ljS^ 



AtriW* Lj^j fJj < jfl /nil ^ l^iU iA^JI <Gjju 

^^xs ^^Ji-Q-Li j-ol J^_ki J^J nl~i! i^LllA^o ^^vlu p.^fl-> J-Lfl dij 

6 UJ <GLolj3Jlj <*-^1jj J-C UjLS ^jjl j^JI JJj <4jjUlni 



it 

in 



4jjjJaJ J_x^Ljj JLc^I JJUj a 1 4jj 1 .\ ^ (J l^j^ (J-)!*! nn J jl^S jfl In! 

4_JjLjlJIj <4j»^>^ in 1 1 <Gli^Lc Ijx, Lo_ii U U llijiij (j^Jj^J t4 t wn\ll iaLsJI 



p p p p p 

p ^ p 

** ' VI ™ 

^J-ufj^jjl 4ujjLjj 4jJlLj jju 4<GLl^ ijLg-j <wJ^j-fl »,r^j mj tS jtJuLl^ p In II JJuj 4*ajUl)1 

^AJI j^y^ \ ^ n I J-=^l t^J^i <J 4JLjJjlO^ mill (J-^Qj ^La> 

4j JjQjl I J J^J j5 ^l^j t^l^ mill j 1^5 l s 5^J-fl J^ifl ujAJj t 

^ p 
Six. J 6 J-LC (JlLo LflJ-fl (J *^ ^ iS^^ 4jl 1^ \ ^ rn ^ 1 I 3 ^ JQ ^!^9 

p ^ p p p 

J^q j-xil J-C pLIj ^jj^JI o^J (J j JJlJI Jl JjjU Mini SjLjJ ^1 ^jLoOj^I 

^ p p 

^ ^ $ P 

^aIaJI » f>^ 1 1 J I LijLLI Sj^juI 4-<i-ajL*. 6jj-tixa. j^llclj 

JlLJI IjJi (J (j-uLlll ^I^J^qI Sj LjjJ (jJ^J £u >l jlj-Lj ^Qiil Lo JjiC j^Li ^S\\ 

^jJI J-uAJI ^Lu^L xK\ im dill J^Jil tJjfljII t^j ^JX. J-C il^J ^1 

p w 

<^£-l1I jiifl^ (J J i uu J JjJLj i^jLI^^JI ^Loj ^Lfl ^jLa (j Li ^ J-xj Lc J-C^ 

p F P 



Ho 

4j-aiLflJl 4laLxil c J^o ngyQAJ ^ C^!l^ lijjja. OJ-^Lii 1 <uq-a» t^j^L^ j^j^jxj 4_ftj£0j 
O^j' 4 T^-* <J2"-""i' '^JlK-q j^j 4Jaj-mj j>q^I J-^Jj -^J-*' J\ 

4 1 \ null ^ j-i 4j*^Lk. I "\ m \ ) I JjL* t^jn \ >LLLI JSj I^L-tu l J^illal iC JJ3^ 

Jjl a iin tfl J^j 4-ij tajJI ^-fl JJS (jj I A (j l^u^fr i,iflr 4JLlu LoJofi^ .^jLo ml Lfl I 



«.6 J-flJI Ljjjl JjOr 4jLa.LUj fill cjIajI 

3 (1 OjQ ft^Jt ^Lol ^jjGJI jji-o 4jI tj^ajjll i<n^» ^jjijaa ^!» ;jl^l Afl j tUfl^i 1^1 

.jjicJLi ^ fl^n t^>!l j-oj^-LI j^Aj^j t^liaj-tul 4j^J 

<3 dJj .Sj-»jr- ^L-pjL jj+a JaLilJI LxuJIj Ln *m mil Sjjj-^. JL^.jj u^jj 

4_JJ Jill S J^>C, tf^H 6j-AJ»3-Q (^J-^-l LouiA^- 4jjLx-LU J_il 1 4 *M fl ni 1 1 (jLi^j 4 \ M 

p^il -.Philadelphia Public Ledger 31** ua ^ .^k .^11 ^ ^>il 

U& 4^1 4 ^<^ , ^ ^ 

^j-uAa ^ ^LxAIjI 6jJ-5 QjO tal <4JuJj C»L»L=*-I^ 4_i^ j Jlj^lj oUaj^laj 4j^ pI J^!l 

UJI 4jjt mil 5 jfl mil cdt 4j 



•* ******* * ** 

(J I t i^l ^1 ^ Jj^jj -L^^j ^_jLif* 3 1 * oV\ ^yi-p- Jljia)) I^jLa.lj 

^1 ^jUj jJ» : V LJ J Uw.ti ^GjjJ^ Ij^L* ^111 ^ IjLqj 



(( 



*\\*\ J-^. Jl £-^-j-> f fl 5^0 tjt» :^Lfl Jj ^4 j ,.J mill ^vg-xiljJ La *Jj-uj LoJa£.j 

j j) 6 A 7^ ' ^ ^ tfrL^jjJIj ^LijjJI jjLiljJI jixij^fij Lq.\\cj .4_ta J 1 -^ j^JaLiJI 



l> 3^ Ji ^^J^ o^e^e ° mi \^ j ujl "«"^j l 

^ ^lJI ^UUJI J ijj^JI Sjrtmll Jl 4^U3I oljL^JI ^£ dJj 

t^jjLLo tc-LuajJIj Sj-JqC ijjLiJI 3 (3^^ Li_L^5jj lJ-qjlII ljj4>La. 

i_fljJLJ ^ I S 1 s~\ *°\ /n 4ol JLfi ^jJJ.} mil _/>X. ^jrykLsjaJl Ij-A 4-JI JjIi IjLl 



^fl^J - iU*^ H lj)3t a LU-J iJ>AJ-I\ (3 ^J^L^AjO Jl^I i^fi^H Sj^JLl£- ^A^Ji cjlj 1 ~W 4<Ju)jJkl 

4 tJXJ )) JLC J-u^a- L!Ll-cL JjL> ^aJ (^jJl 0^** mm il (j^J fcljj la n Ljl 411^ Will Jjl a mm \$ 

.jj^o J IJrvii llJUa jl£ Loj^c j^JG ^^Lo <-o-lJ j£ ^jJI *Max Talmey 

.Jill j^lJI (JLxJI a jSj^u Ja liSlla 0^ 
jAtiC 4.» in j 4j!jjg ^ \ I j 1 1 lj_i j I ,_^j-> : Jj^aJj JLij 4 Jjj LiLAuj 1 fijSjjj 

J^jI i mi ij 1 • k j^JI vlllj aIlo La fl ^ 1 1 m 1 o j gtjjj*G <3 Lo^jLjjS J (Jjlj mi i Ij^l^ 

jl)) cj\j JU (^jJI LjUlnmj ft >^ ^j>JI j.^r. jjij Boies Penrose 
a^j *c^^^ ^LLxil J[ Jj^I John Sharp Wililams J^LJf j ^jLl 



^ ft 



;>yLSl ^^UiliLjl^ ^^Jjill 

y^ 1 ^ *u^>^A3^^ (3 dh*^ ^ oLjhil ^ uifl^ £-^3 Kindered 

_^ ^ PC- ft ^ t 

LqJ^ — ^> JjL^ Jj^J^JI lift 

Warren G. Harding g^La ^ uf^b o* 1 ^' — 0* "'/'/ Jf^ Yo j 

ft- _ 

^iijjijji ^ mm J CjI jr^ol^JI ^Lol 4XpJ a ^ tl ilifl flj L^JjX.^ ■ 1 1 mill fl 0 j5 Jjl^ <j[ Jlj in l 

t Theory of Normalcy «i,^JI 4JLJI j liL>r, )^Jli ^llAnl 

C- g s? ft 

jryal , ~i ^ ir> * ' " H 4j»_Lfl^j cJ > 1 ^1 -\ mi J^q 4_LjJo J| ^ I") aiJ J P-o" "il f> 

^Lulj.lnm^l ^tjjJI j Utf3 ^U^JI f^J^ J lite J IS ^jJl OjrJI J^l^o 

j-^j Jji JUa LoJa£.j .1 wim lu lj5^o j^IIjI tLjaJj^lS CJj^i 4_»^3 

^flJ» tJLflj ijl^^-J (J»I->J C^^J^^ (5^^°^-^^ (JI ' *l CjiuJ I pLaill JljJo 

^jJI Aj\ jii ill^Sl! J^l iuaU.j t 4^cjll iHJi\ 4_»U.| J Sjl^-o gJ-ualj t pLk 

j»j^"wnj ^ 4j1 grj^ 1^ Ja» : Chicago Herald and Examiner ^ ^ JLu 
* ft ^ p - ^ 

^1 J fllc.l :ioLuIL>L ^("i mimI Jj 4 njhf 3jl5r Lul ^11 dtu^Jij q 



^3 j> K d> JlC iSj^Lo 4jL_^- ^nfli jL*_i^l j^jUj jj I ^ I 4 \ ax's 1 Li ^JLjJI (J^ 1 o (jj)^ J «n 

J p p p 

Jju^j LoJo£.)> :4Jj_0j 4 II O n~M lj < J mil Jj^- < i^LiJ I j\ o in^ I fl t6jLoj 

p f 

^p'iii <_jliu jjjt_» jL*_>^l S.u'ij Sjl ^ \ >n JLt.Lul li^ JjLv_i tjr>\ mi Jl </^ll 
<<Lu^ 4JI J L5uil ^lAiJI jj^LUI ^1 

Vw jli <<LjtVJl A^ij j^iJI 6^£lC 4llLjJI 4 rnh* II 4jl5 * II <Gj£ ^ ^ Jjj 
£jLlu 3 QJ? 11 * <j-*«iJI ^ * II 4-xjJLiJI ^ya 1.1=* Ij ^X^^ (J licLuCufl ^^11 

45 ( ( .jjji oljU^ O^^fJ 

p _ w p 

^ fl fl * ^ 4jLj (Jlj^xuJI ^11 Q\ 4 ntflLxil jr\JI 4 Q .1 ^ ^ ^fl^ in <JLlu Lq JlxCj 

^ajI (jti-o J£ iJI-Sj t^j^l 6j-o ^1" iVnl j^*l ^ i^-^ mi jpoic UjI a3jjJcu 

ja-Li jkJ Sjll ^jjIjuxlijI (jil « . jJalJ 1 p 4 4-jLfll^ 4j<nlr. 4^luIjJ (< jajjj ^j^i ^ <T> 

p p ^p _ p 

^fl^> i^i < Q<nL)) :4JLail CjljJJ . LlAjI ^ fl -n 1^1 11 4j_c l 1 1 aJj s Li, mfl^l <JjL^o 4_»L 

^VJ nd Jl (>- ^Ll^l 4^j-^ f^J ^aL) ^1 mm ^1 4^L 4^1j^ u^J^I 

^Jjlj Lo jjJLJ-mj u^J) ill Jlj m 11 4 1 1 ^1 jJl! I 4 niflLli! ^| jLj-tu^jl ^ jpll ^1 

■1 c ^ E ^ 

J 4JI ^^j^ ^ill j^jj N 0 • • j-Lq j^lJ 4^1 jxu /^Jj) ol j-iU^LI ^ 

I tdJllA ^l^ Ulj^ 400 ,^3 L^ijI JlSlCj t (4^ljJI 
.iijU^L Q^n jj^j 6jj) \ tv\\\ J-C- 60-ij 1 fl U-^ 6 J flu 5JjLl^ S\0 ^ qIuqj 

c- P ft 

48 «.JU L.L <dl5 Lm» 

P P P P ^ 

c^irl iii^. cUljj 



J*i-u Lojbfl C.* u*i 'lJjJ)"^ JjJ) /nK^L* 4_fl-jjJ^ CjjjI^v ^jJI ijIaUJI JjhQ 5jjJ^ 4-C ^ o 
L-fljJU Jjl^ jJLfl i*Llol mi \ \ LflJ^jJ UU \l ^jAijj <Pj) ii^i 11 iCjpou yOLjj 4 yG^I J^^j 

q.Lin-v ^joj^J 4j£J Ll£L2* v_jjJ1 J-fl )) I^jJ^j v_jL*1 IjJj *4 ^ ^CLjjJs^j J>1 

^jJI Oswald Veblen oO^i Jl^jl oL^LJI jL^I iL^LLI 

5 

<gl^ ^> Sjr^i jj .uvr ^w,^ ji jl* ...v^ 

Jj^uaJI ^Hermann Weyl JjI^ ^k^LjJI ^JLp acL^ Ji^ J SUjll ^U! 

% e- t f p 

(3 J^I^l JL5j *t-ajlj nt\ J t^iJI K ir> (j^flj *k,*\£* J[ j^iLua ^LC- mi i g-LI 

l0 ((.C^iJl j^AJ llAijL JjSj Ujj .^JJJ t>»)) I^Luil 

1 (3 /llu J 46 jr^^^ 4jLAj L^jLj I ^ fl 6 (J-J)^ rn ^ 1 ^-L^l ^^jLLalUlj! Jjl ^ 

Quirts 

.4^Qjlj 



Jjj" >n*< 4jljoL^ ^xlajj La-ij tciilj Jjlj t^-iJI wUliJ lT^' ^J^J^ 4-xa n3 ^Jj 

j^J <jl j jli jU L >u^ J 4JI J^j^i J ii^Li^L 4uij5 John Hibben ^^l^ 
^IwVnl JjLijU c^j ciij J\ 4iLu^Lj .4j lfl ,/> ^iJL A. Lawencc Lowell J^jjJ 

.L^ ol^L=J,l *LU^ 4^j3 jJ L^iJ L^jLj^ 

4X.J0^ r, Jjii 4-^j*"i\ CulS ijLk^ll JLC illjjl CjU fclifc Jjl ^ybjS-JI ^IjJ 

iiK 'Louis Brand eis ^^j^I^j o^?jJ S^La^ LSj^I J 4 millo ^j^jjq ^ 



* 5- P ^ P 

^p-lul1J1 ^jj-flJI ^3 p^j^l cJ iqj ^jJ^ Lull I ■ *j fl * I ^IIj-o Jj^^ * Jj-uoI hi J I 



cjI^ULLI Uuj^a j LoaLa^ ^jjUI (>^>3fJ1 J^Li. j^l 'i ni w t oij A 



-5 ^ ^ 



^jcoLaJI A^i^aJI 4^oibl Ct mi J» :JL5j y Jj^ujjI ji^j ^4^o J^o 4_i^>A_4aJI 



^1 w7.nl ? ' "A 

jj^jU ^ii ^ > t^ ^LjjiJ *^UI u^*-> 0^ c5^' <2^3^ ^ 

_>j£l ^jiaJ) J-C wiLjual j3j .ijo^-u^Jlj <LSL>j^l a^Lc^I JloL^-j iPLoAflJI CajjL^-II 
S6 ((.j^jJI ^JLJU SjLuuJI J ^1 wVw! jllxuSllj jUmni j^Jl <jl£ 

uj^jj .^Lc.^!L> ijaj^o SjLsuoj (^jjLo ^jo-u^jj ^jLxuJI dijjJI iLLLL j\ US 11 4 U ^ & 

u^i^f (Jf J-^ u j^^ l u^J *c^j ^ f^j J *LojiJI (>jjUJ.I 

^".^AjLjljI 4-la^iJ] JjL^JJ 6jl Willi ^ 1 Ml jJX- (jjj AO >J JyJ 1 *1 M t \ > I SjLjuOJ JyO 

Case School i^klll f^WJ iJ£ j ^a^I oA< ^\\r iy \A J |j Loj^j 
JLaj .6^. AJ I Jj^j (jjinKjln ^jjU^ l^ji c^j-^l ^1 .of Applied Science 
JLc 4_L^jlj jlil ^jJI iDayton Miller jL^ 

4 \ i unit (J K*S quo j-L»-o (J^»J '^"J^?^ <n-^"\ 4 1 i^l jjz Jx. 4li^.j ^J-^ » fi1^^-jl 

58 .liu^ ^ <gU lL. ^ VJ J1 (jL 

^lll JL. i^^JI pjhiti ^1 4^1<Laj ^^^AJl JajIJIj Sjl5)!l aij 

^yi! Jwi^Jl ^j^a^L^llj pl^_0_flJ 1 J^fljJI ^l-U jii 1 j j (] >oll 4^^zJJ ^-i-bl ^Lq 
CjIj^jJI > >l ^ ual J^jjjLJI J^jJI J^c 4jj *^!l p |] nil ft-w ^ (j^jluxu ^jJ^ t^jjjLo^j 

. 1*S >jhQ^1 4jjLjJ Jjo ^"^-w 4_aa j) v i r\ 11 4^j^ 1 1 j 1 ^ -vL> Ijj inc ^JjI" miji yr\ s 

pU^I J^l ^> JcJLlAJI JLa Jl JL5^^I J i^JI 4jJ ^ |J 'o^ 1 J 



4^ jjLi^ jl£ ^jJI ^^Ji j »ol JU a^j .LjjjI j jl ixcl^L t iij^JI 

p p p p 

4^J s ^-JI i.i* «TiU JjO> ljl^>il j\ (] /nfl\l LuLil (J J^_JI jrGuXj ^AjO (J-^- lij^ol 

< till J Oj^J-c 4o^L*JI SljLx-o ^jl jrtx. «.^| jjxlJ 4j'ij J icLoj^. faoct ^ o tt\&\\ JlZS 

ilaLa^oJ J^^ tl ^^Jl /)))) :JUa JiA J£ J 



60 ((.^Jii j ILL. lilb 



jjxuJj ,^Q^Ja t^^-LLt ^ialj^o ^ jJI ^_jJLflJI 4 j * > lij^yol J| /pl^ <Vl J 4jj=k.j 

.LuUU ^e^ 1 ^ LaJI ^ til c> Sj^=J! .Lilil 



t jXojQ Lil)) :L^jJ[ ^- .r^ j .jjiuLijLaj 4l5*ic 

-.LSI j L^ Soi 

jj , > *\ Y • ^l^ 4^1^ J^ii Jl 4^J Yi ^J 1 -^ l^ 11 ^ 1 



ii^jlcJI Sj^LLcu io^cj-G *Rentenmark djUH> jJI iUc ><\ YV 

Jx. iaEdJL IjiJl a5i ubi ^iuS j^ljla J^iij ^llftl ^*Jl1\ j\£ 

lj-o^L ^1 < jiiAjJ,l (j^u-d^ i^Lxflj L^^Llu 4 a kfi il <3 ^° Ijh^>* L^j^- 3 ^1,9 

«^J1 tao ^ji^Q ^5 

IjLp 2LiU&l i^LJl Sbbu* jLx^ U>j^ ^1)1 SUflMt c^K 

j> J 1 ^ ^ AValther Rathenau ^iplj jUli JUltl ^> >^ Jl i^J. ilLk 

(jiiiUj Cul^ pLj^S 4^ j^L j 4 AEG 4^ j^j 6jJlj ^jjaxuI) i^J^J (J 4j^j 4jJ^j SjvuI 

Ml ** 

• ^0 LV 1 (3>^ l£o-uO>o ^Lfl CA-^f^ CA^^ 1 Iaj-ub I La^l ^jJI 

.CNaJL- jUI Jl J^UIj .iullSl iiUUI j ^Uoi^L 5a»LJI 5ljbu« ,> l^liSe J 

Ja^JJ J-*-CLflS!l jLlhI! ^Ijj 6 '\4jii^ Jx. llili ^lulj Ji^j 'Cf^jyi 

ft s> „ p C 

.LuU.1 5^5 jjL^ ^3^" ^j) ^ j 1,0 ^ ijoLc ij^^^ I^J^Xi (jl 

>» p 5 c 

j^AJI jLiSlI jj>flJt jg^j O^j t « (j ^> ^ ^j'iII jjLiSlI j^4_Ji JSJ LoUii 

j^)> ^AJI i^UJI JU.j iuaU-j c^Ll^L 4 wVJIj ^Ll^l ^ J g-lojrfl I^JjU 



^Loj^i SaaLaJL ^LlSlI ^Ix.j'jl ^IajIj ^YY ^Ix. ij^jLaJI Sjljj 4jJ ^3 pLuIj 
(3j .4^^j-uJI ijj^-JI Sj-oljJ^l (3 pI. ^HH^ ^-ujLjJI ^jLiJI (^jj^Jt p p o i ofil^ 

J^flj .jljj^Jl LkjLLI aJqJLo CtVlf l^j ^^li^^JI Jl Mcjl ^1 1 mi 1 o o ^jLLuiIjI <jt£ 

«■ 

iJliJl JlA ^JjjI ^JU^j JAi ii^U^II ^jUIIj ^JlLUUL ^joaJl jJLulu (J j 
.jLo^l uk> ^ gLo^l LujJ j^Ij JUL^I Oii Qjl"wn'iJ Lol 

^l^s J^. <L<wJ ^Ji ola ;Jll)l ^ij^JI jjjij ^5 <iL (jjlLitiltt ^ill ojia. 
i^J^ jjUlj ^jJjlxull 4Jlo f^jLjJI jjjflUl,n"tll Lhj£.l ^JjJI o^fl \(3^ Mill 



p ^ p 

.^Lfill pULJJ ^»1uJI pUL*.^l j UJUL J ^ Jjl 3 11 ,> , 



5* 

^Lc jJI iluG J o^ciLiij ^J^-ll (>» >i^i (.^-^1 * ft^i^>H ojSj» :di^LJ jlH^l S j^j-q 



<JL^. ^Ij-oujI ^jJjJ (Owjli irtfc^lJ S^-aJ^Q)) ^Jkulj JLia£.I tflrJ ^jJI r7i 1 1 CjjI^ 

^ P P P 



J^Lo J^c ^ ^1 Jl JUl^l ^ 4x.j^ L^i j^J ^pJI CiljLiJl j^Ij 
iiLoiXk)) ^(^oLkJt ^LLiAjl jl>a iiLi oj^ 



p 



7( > • iiuUUI 



p 



p *< p ^ 

* •* « 

^jl \ \ \ e\\&£j U/ii \ Lo Jj LjLui 4j^^ «6 J ni-> t 4\ < D Jjfl 1 11 jLS^Jl /^Q jJLi J-fl.fi 

Mb 

p^Loll iajL^Jl j^J^^ (3 ^ J^^U <ol Q <7jLxJ1 CiL=>*^jJI Cj^joj i LaLaJI jl 

P - -c P 

J i*L*JI 4-LjJ^ J jxa uQ ^ ol m ^c^Ji J j(3 1^ jifi ciljJj jljJ^l 



4 v i<~\ * I 111 J| ni\ J ^jAjI 4 ^ Mill dJj -j-o j \ \ n O flj ^Jj 

.<H\\ Q*\m\ J^LIauIjI i ~\ /ii Lo (jLc jp>jjj tjin^^ pLfiLJLi 4 Jr. LaJI t4\~t 111 |X_iCj <(_^lj^Q 

itfLu^jJI ^uaLLj 4^1 (j \1 1 ^3 4 Vs 1 g-jUJI ^ I JIa ^GjJLlll ^jOi mil JI^Lsj 

C- ^ P 




73 - 



UJ^JJ^ J^J S^i^ CjLj^ :<1L=^j CjIj^I* J ^(j^Ij ij ^^ '"I 

JLi^w ^1 Jjti ^ t — nil ^ I <4juLuju^!I ^3 ^yj^.^! 4 <A 1 * ill 4j-oLxil 4-jJ^joiia 



j-q^j jIjju j Jj ^jJ! Menasseh Meyer jjL 4_^Ujuo jryJI J^wj 

& & ft 
JjJ » II j> (J flJ ^Jj ^o^ll CjLxaL^ J^a-J f^_ya Lkjljjl j-jba_»» 4-J j-\_aJI 4jl-oUJJ 

jii O a Jjfl <4_j^-*J 5jj£ 4jL JjJ-zJI JjIaim w> OLuajj iijlWI jjjA^JI 

7 \JUI <> IjroS like ^jU 4j ^jjj 

ft , , p 

iLLLL dll^ 4_Ij_us»j SjlaUuI ^jjial a 1 1 <3 ^IHI ^ jl>j-*JI 

^ ft ft 

P^^l l3-£> i^-^ 

iLi. jjl)) JjL ^Li^ll jrJ-fiUxJI ^ j^a ji j mil J ^liil Lj ^^"v'tj e_fl j-uj -^ll^o Jj^l 

— ^ ^5 ^ t 

(Lu-^jjr^ Jj^kJI J-c ^oj) 5JHJ1 iujll Jl jLkiJI Lc-uc .olr-Lo 

JlLo CjLc-Loj ^jj) ^Oj jxJ U^JaSl 4^Lk^!L 4-ljliJI 6 j^pl^lt l^jjj ^jjj! ^^al^ nrjl 

.j^j^juuoJI ^^LLJJ ^Ljji^ j^Lw l^cL-^i C^-^l JJj «. Jj^l 6 j^iLJkl 

*J Lqjj ^-tfilj U m La ^j l^ <ii *w l jlj 4^^jJlIJ 6J^jlJ1 4_L=k.j 

<4.cm1^C iijliaj^j ioL^jij J i5"i Mil JJSj i I fl .i ^yj JO llj eJJal Jjij jJJl 1 (j jfl jlj ^iuj 

.Sir Herbert Samuel Jj^oLo cj jj^a jryJI ^Lkj jJI ^LJI ^jill ialil 



LJI, 

Ha. J^LJI > JaUI jlkU iulill <*jjl Ljc j I^L-j J I ^ 

(_£J^J (3 lj £ . tx> ^J^r-uJI J| Cm ft J L^jl 4j^.jjJ iuUajj^JI CjIjK mil ,,M uiJ 
t( 5jikC J^j Jji iCjLJ^-u^U Ujj*. ^j^jj ^liijl Lowilcn C^*i nil J .JUlaJ^I ^Ikc 

^u-o JJJ^ <>p\r \ \j 4-lu\ mill ^ l^i -y (Jj^Q-c^ (j^^i-M <jl^ *JjjjJLi Jj^iJI iJ^QJ 

^^jJI J^f ^ <^LUJIj ^USU ^-oLxi^l iJaliUJI ^Ay^j OjJi^J 

LuL^jt Jj-fi Jj jljl SjjJ-a. L-ijI (^JJ ^-fi>j £jl£JI ^£j£4-JI mil ^hu JjJ 

4 \^-\ 111 Sm) uU > I^ILq £jJ Li OU ^1 t ^>l £ 'l t4X.Lo_LtJ ^ Ij 1 r.j ^-iliJI ^yjuLJI Jj m ^ \ InTxK'i ^ M U 
JjJI ^ m^Ll jr J j I i m LajIj Ci tJ-Lfl J^oj < l5 jLl=^ ^ jS^_$J ^ lr>f l I jj2> j^i£.l)> 

i.il M'H Culj 1 r> 5jI t ui j CjjJlJu ^j_J1j t^JJI ml ^flj Llaoj < 4-1 Jj) (j J I 

Jj^-i ^ j ' ■ »-fl jLc 4ji I i 4 i Q 1 1 r\ Qi J -w^l 4 mfl\ 4_Lu2wJlj I La J-lc 

J-it Lol n^Jt^ ^Jilfl J^Aj)> 4jj < \ fl <t ^ iii La^j <4 I i^j} II jl ^gjLfljJl j^SI mil 4j 

80 ,."51 J^i 





\ *\ Y Y ^Lc ^*jj^Li ^ 1 1 tintil 



9 

JjJI i>*j^l ji^£L\ J u^y^ jo nil i^Liu /^I'wnni ^1 — Svante Arrhenius 

pLj iqH pLJfi. ml ^jUaHS ^jJw) ^LlujI J^JJ ^Lfl i K 1 i^IL 6 J i^fcSj Lo I ^ 

4<ll=wj J-i^lA cj-LuLlLI jj* ^Ji Ij^-^l SjjLaJL jli jJ5 4jI J^jll uujI ^ic ^-aj 

ol^u J^3 ^Ai j ^Ul ^Lx^jUI j Jjj^ S^Lp. Jjt J-^LzJI Wilhelm Ostwald 

C f ft P — c 

.fcjjL^JJ uu li^l 4 ^ \ 4-JIjJI ol mil <3 



Jo i^L»^> dJlij tOyi^-l i3^^' k-i*-ajJI 1 <jjlr j ^1 4jw<rJl ijj-laj (jL» 



I fl ^ \ f> J <jl JaJ8 j^oi^l-JJ C-jJsl I 0 l^fl'vj (jl Ja3» 4 : 4JLiJ^JlJI ilj^ll ^3-° -^3"° J-^ Jj> Ijj 

4ja-*uil1 ifj-tiJ ^ SJjUJJ tjj b mn l >J jjqI^uI 

^jJl Hendrik Lorentz JliijjJ cLjjA^ j^fc Ji* pJ 4^1 ^1 *Wilhelm Wien 

UjjLu: C^K dlliT 4\ ? HI J J JlaI3 JjSSJI 4nflC, c^L^j .l^i li^Lo Jljj ^ 
J — 4 „»n^il 4\ ? HI *LAc! til^JI iijlaiJl ^LjeAJI ^LxJt 6^ JjlAJI 

jjj-luJL ^Luxjjt 4jccL^ ^jx> ^^jajj^iS pI nlr, — W T T j \ ^ \ * ^olc J jrliJI 

djLo CjjJJj Jj)0 >j .4_uml Vfl H^g 4-i-Uj **\ 1 1 ej-JLti/^l (jLftaJ J) ^ ' J V J mil Lfl-ljjQJ 6 j j) fl mil 

Jjaj^)) : ^Lojl ijcaLa. J ^LJI jojl^ SjU jLLujI Robert Marc Friedman ^Ujj^ 

cjLxuSlt j_=J tdlj (jl^j (c.^^^Ul ^AjJi\ <_flJ4JI ajLlcLi J^i-JI ^LiJI Jl ^jjJcili 
JL) \<m (.It ^ SjSLJI jx. Max Planck d^L J^j ^ j o V w,n 

J^i <3 ,,tH Luajl ^Aj *(jljJI ^L*JJ 4j I fl njl mm J^Lj ^ ^ ^ A ^tx. SjjLJI 

3 .j^Li=,)!l JLc L^j Henri Poincare 4^1^^ ^^i* 

jP-Jjj^J jjLu^ Jj)^ mil Jaj A^lAaCj .4Hj^J^j < u lj^-^v jA< i 4ma CjJ^I jm o mil 

aj^jl ^ 11 ^ft-mjJI ^x-laujtOLj ^u^jLLII 43-ujj Bohr jJjjj uSj *ijjJciiJI ^jL^ 

Jjt^aj 4jI jta_c ^jLUulj^ SjjL^JI J-Lq Jjjj j^SlI cij'^L Ti*^ ) .4 m h\\\\ J 

ji in nl jl 4jJLuj J J>ljjjJ JLfl (.jtJ-iJLlI <uL1 ^ 5 ta I JJaJ.1 JCj-LI Jaj 

lit ^ 

^j^j iJLujj Jftj jaJ^j <(. jjj m * H JLc Jjtj-ijLj j-LflJI ^yu J^^l iij^il 4 mfl\ j.*^^)) 
4 ((.4JJIj <UaaI lj LoJflTt t^>11 4jaJjj» :L^-ji JL5 j[ J>ljjjJ 4JLuj ^ j-^j 

6j^UJ1 ij^Lu^l ^IjjUI oll^ o^JI dJj j^p^J ti^UuJI cJ^-Gj 

Gjikj ^1 or, 6jLiIcLj 4 1 1 m'lll 4-j^iaj 4_La£. Jl j 1^ 1 \ 3 4 inlf CjIjj^q ^LLuojI 

((uiLi^l)) J\ ^oi^u ^ Joe 4^L ^1 Jl iiLub^L ^Lu^l Jl jilij 

J jy^ 3 ^j^JI J_c cu>*1 ^1 ^Lk^LlI jaj ^^iJlj JLiUI J^UI 



P P 

ujil^il dit Ho — 4_xllc ni IjJLj ^111 pLoiaJI j (j nil 6jl Mf,L iijLi <Gl£-c SL&J 
Benjamin ^>Kil — jjjl ^jj-L al-vl p jl^iu oiLU ^ill 

4iUauLxol J_c o^uJj 43 1 3J 4^jj^3 J_c 5J^j ^1 cmul 43l£ll Jx. — Franklin 

p 

ilzJJI (J^j 6^£.l JJwIjJI ^ji3JI J 4jJuQ-faoJI SJLoj^JI dJJb 

p p p 

p p 

^Iji i m 1 1 n m 1 1 Jya Q-x /ill p ^ II ^Lj 4 1 J^-»33 ^-*-> IjJ^Llj ^aJ pi o ll II <jl 

laj 1*11 ^IjJLj 1 \\ ,\ ml nilj .jnn mil 4_ujl_=i. * "« » ^ a * U It ^o_=v^I i— £j II 4_i_^La 

Oyi^jLxIlj 4j^LuU ^jLxII — Ernst Gehrcke c.wn\j^l 

******* **** ^ * p 



p tf ^ f 

Philip p jjLuJ L i 4-loLuU ^jLxll u .iUj pl^i^l > al^j 

J-p ciLj(3 ^ Jj-u^* > a wii) .^l"> iVnl jjui pljjLJb 4-U^. c ^-iL ^Ul Lenard 

^j^JI v_ft^M,U Sven Hedin ^jaa JU .(!5JtSJI 4l*JI J S^LJI 

^ ^ ^ ^ i p^ w p ^ p 

p 

J Jjj^^ll Jj \n\\\ JjLuJ ^^-^J J 3 *i I L) » 6jJj-CU ^jjj \j\ im \Q olS nil 

^ p — p 

Cj^klJI)) 4j1c jIUj ^ill jrt^-fljJl ^ ^jJ JjllJ 4jaI J-C ijji il^lj 43Lia J Ja^ 

p P ^ 

J mnl i A^LLs^^II aLG i flJlLkj ^Ul c<jj^juiA\ 4uqH JjiLxll Jj=w^ 

v r^< 1 1 — Charles-Edouard Guillaume JjLii ^^-^-1' ^UJl 

4 n ,,Mj2g 4 ,..[ ^j-^ ^JjJ I Jl lAAi ^jJI — BIPM jj-o^Lill j ^jljjSU JjjJI 

p p 

Ijj LoJa£-» I^Lo Jjj_fi J j-fl-J ,6i \ ^j-oLlA ol^Jl ^1m3 LfrLouL^ Jj-c <4 lIaC oLolj^JLuil 

^ p p ^ ^ 

Jl ^1 jh\ll Ct Q U I ^ ^.juutfal 2JjLa 4j^-^ S^qLsLo jLq£ j Ji*_U pLjfill j»JLc. 

p p •» »■ ^ . 

Joiail 431 J_C — 4-Xoiil^lia 4^jJ^ SjL^aj ^p^JJ 4-ojIjJ J-P ^ill — ^^iP 



p 

j jjjj iEddington qjWul Jl* <jUSll ^ > Plank d^L Jlo <jlftl ^ 

p i« ____ _ , t- 

k i i^iILt J-C £j *l ^^iuj)) :^JLjL5 4_*£Jil 4 1 1 <^ I 1 3 i^r. 4^jiL» £j\ r> > 

^ill — ^LujjI i^l^j ^Jlj j^xxJI jLLujI — Allvar Gullstrand jMJLuJU* 

^ jjl jjjiuil ^1 J-C .4 1(3 ^ ^JG fcjL^. 4-Li ti\\ \\ 4^>j lV> J 5*1 \ I J-Lfl 4j i mill 

IjQj5-i> K^o (JJ jlJ pjjuJI pI'i^ M J I — J till Jj wn J-C — pU». jl (4-Ljjia 

Jl — c-fl Jj-xll jrjX. ^-Q Jljj ^)) JLluI Ui. JL5 Jjl Uc. jlj-aj l-A-iij .4 \*S j m*^Jl 

ijj A-jq 0*m Jjl Jl^^^l (2)-° J^" L$^i (j-*!** 1 '""'J' 4^>j lajJ o-> — JjJ^. I 

p p M 

I t ^La e Sil.^ll ^Lill ^LuAi J^U ^1 ibUUI 

p P p P p 

j — J^j^ /jl^ (3 r n 1 1 J JjU H ^Jjj mil jLl±u^JI JjI ^LuJL^i tlfll^l^J ul mil ^ 

cuii^l Sjn^^'i ii^kil ^ f^*- 11 ^i^JI a\ J-Z — Cy^\j 

i^AlAilli 4JlJL 4jMr 4iLs>1 Li Lcjj j^Ijuj p^^Iu ii^jt^ll cj-qL5 mi 



p ^ ^ c- c- * 

^uj-i^J <ulU^ j Marcel Brillouin ^IjL^j JxojjL jiJI ^Lj^AJI 

jjo ^IjJI <uk Oji^ it^J J^^l» NSW r lx Sj^LJL j£Ull 

Cjj-ujI .\<\YY f lx ii^JJI Jl ^1 ^iJ! Carl Wilhelm Oseen 

* * * ^ 

P f- * * ^ 

IjJ jLujuo jLkjl J f^ifl^jl /yaj JjjaJ! 4 0 \7n J 4j-o^>j 4 \ \ mjjl <U j I-Vi Jjl 

Jight quanta p^aJI qL^j iaLail Alijiii ^ Jj^ Jx ^llAbl 

t ]jiJ t^->l3 au i*j « ^yj^ubjj fl*S 1 1 jroljJI (jjuSLi j5 4 \ iALLI 4lmiH jjjXj 

ft U.U i_fl^iJJ 4J^J|pI1 \ S V \ ^Ix. ^jjl"l Mi l ll ^J-^ (2)1 1 li^l ll (3' 1 - u, > 3^ 

iu^ N^YY r lx SJ^U cJjJ! ^usl* j j^J^jAi ^uLuk 4^jAl^ i^jKSU 

-» V* 

^LjjiJI (J (j^fljl^jtll t^iUJ! Jjjua^. c*1ojuq 4j£3 S jii ^- 1 ^L5^J i 11a Ij^&j 

Jiljj .ixojjl^SL] jJUUL J^)ll JjJ Jj^» SjpU Jx InfljK ii^klll 



******* **" * t4 ** * 

J>jO (JjujLuJI (3 4»AXujl^JI cSijJUij ■ a ^ M j^jl J^AflJ jl JJLJ nil JLC 4-i Lj j)**tfl O 

CjLoKJJ LLflj ft.^j j^ajjfl^ll ^LuJI U^Li 4iLil£l I oa^Ij <Ljialll pL^-iiJJ 

jiLi ^xJ J^LLIiIjI JjLi Lljlj Lo^j «. Jji 0~v mil (J O-UJ <jl JJU SjjjLaJlj 4 m /n "ill 
/Gill! p ^ 1 II tj^u (^1 ^>£- j\ 4jjjLaJlj 4 m m\ I L JjJjGil JcJi Jj^Ij 

IajuusI La^jl JLC tjjl mII rt^jLjJI)) JaaJL >^«0 ^Ix. 4-cj5 ^jJI lIl^JI (J j Li I 
Jji ^j-> <in J^j . >^Y« ^Lc J/J^j jj 4j-oLlu11 ijjLsill Cj^Lsl^JI JJCJ J^j J j jJ J^jj JX: 

^jJI JUil j SJ^UJL jli <g! — JjS!l o-q xil — ^JliJIj ,4I^jLjl^ ^ 

4j[j t pjjAU <UAa&a U ixajlJl c^Lul J^jl^ «n"nl j[ 4-ii Jli — 4lflJj ^jJI ^Jl 

.jil \ it\\~\> II LjJ^J 

Mm » 

Ijj t ^jJ. > n (J-L-Iu 4ju-w]JI (jju_uj ij ^1 6LflJI ^ jjl ^on i^J 1 J fl^ 1 1 ^1 J^-w i±r\ 



^jljjJI 3 jhJLq £ ^b^* dJUj epistemology 4i jjtll 4-» jJ^u i^LJ 

«,4 ifl mlo II 

^pj-^j^iJI yylill <JjjL3 *-jAAo> :JLii SJjUJI J_c 4jj ) < ^^ j^o ^jjl 4 : xajj 

jll^lj aII*^ N Millikan qKjU ^ iol^aJI j ^Uii^ ^H^uSl 

^ P P 

* P 9 

pL^j< H j ^Lu^I ^J^U j^LS Quantitative Photochemistry 

i: V electrochemistry ii^iJI 

3 1 m * >l \ l .(^^aUsLLJI > fll" n) ^gja. dill jj) i A ^ ) ^JjjpjuJI ^j) lull 



J_c , \\\ LjJ L 4_iU^L~fc- ^"n-kl j l4 m null 6j ~ Jj ^pj? Jjfl^ II T^UJl 4jU=l~* 

4 n m\ll Jfrflj)"i m Jlz>-^q JL^a ijjj^ij i— fll nn^l ^Jfc^ . Jjjj 4_oLoaaI jIj I La 4 loftl 

^jLJI jLl.u'^LI ^^Jl ^jI ^>ji 

.dljil 

C- C- C P 

oLjjjj ^Lj o^aJI JjLa Ail Afl-i SjLi-Q j-z*. J[ Ijji ^ j \j 

s - - p 



iSj^ S^o SLaJI jIjjaj jjj^jj jrylj ^Jj 

SjiJI ^-ijL^J 4 (J 6J^J^ 4aJllJI O^p mil JU-k ^^X^UI i LaU^aj 

4 mfl\ ,h Wi) 4^1 J^C tOlAJuJI 4^l£ (J 4JI run LbJj^lj mm \\ CJ^j\ % 0 -J qI ,V;<N1 

^jJI lJI ( _ > ll=JI JQ^fl 1 m> I j (j I j <4 m ^-^"ill ^Lj^-aJI J vZj! mil £_o ifijl Jil 

4 iQ nil ^^i^LjJIj Cwn II CjI^'n Mill Jlj-ts jl >^ I 4 iALj 4^ujLqJ, 4^ 1 ^ Jjjj wi\ 

Ujjy± U L^J ^ j^JI 11^ 1^1 4^ljL^I J j^i ijU^I S 

oL^j iJijJI bjsA I » :^L5 4J Jjj^ Jl ^Sll IIa ^b..r»j ^^>j 1 ' ^juj^JI 

4-»jJ ^Jj t 4 1^.1 mil ^ j 4JLi£ jj 4x.ljjl Lq ia v ^Lc dLxA c^jl^ jJLs t^jj^j 
^ ,7u ^ jLi Lllj ^UiUI cUj j IS dJU ^U^JL ^h^U ^1 



/pin mujI VY£ 

p p f p 

P ^ P P *" 

JJj ijj jl t^^A^iJl cJJj JjJ3 \ mil jjj-a J^o 4^flji* l;' J^LLuuli] jji JjL^ 

juj j>0 Olympia Academy LxoJ^I i^jLSI j 4_Laj Jl 4^j_^ cuj * > *\ * o 

P £5 

Lb±i£.j ^5*11^ j^SjJI Jl J-uaL* Lo jU^p-u,. Morris Solovine cM-lj-^ 

1 ^ « . LuiJJ 5jj^jJI c-j-^ ^yJL-Lj 

p 

JjL^. 4^1 mil ^gjl CUl^I JlC jjJLH ^^A^Lxj : 4 . i n Q j pL^jI 4^1 h V^Lq ^ 



^ «.4 l~il m ^>nfl y Lj I 



4 M \ \ \ ^ii 4 JliLI Jjuixu JlC^ t 4lj^JI 4^jiJI £>jl£-fll j^i t J^£- ^-^.I^Lj 

t 

4jL 1 a i^l j jjp^ll j ijii j^£. ^-jjLAxul ^ * o ^Lc 4jj> im\II 

Ol^l^l ^1 Jl ^>^k 4jw.mII iabJI ^1 Jl JJU 4^J «.d i^U 

Uhi^£ J^oJi3 j ^jLiJI cLiAii! 4jjLjpiJI CjI fl <r^H jjj-aj <L>j la j 1 1 dJj J ijjjUJI 
j l ^/G^l j^u2la! 6JjJ^ 4-fljjJo 4jl JlC IjuA J| j^uuk Ijj t^-Ojiull Jfl-j 4 \*± e\ ,\ 

i^ub^ij riLxmllJ 4^UJ! 4j^JI jl J dbi^ JjlSI)) ^Lc j^j^J Jl 

21 «.^l 

p p ^ / • 

(JjijJI JaIjJI J-o jjjll J I)) :JUj J j^. Ij'^L^ 4 ^ \ n j j^^Ll j j <n ^" SjLcI dllA 

^ p p p - 

«.6Jd^Q 4^j-=^ SJU*. 4^1 ^ mi\\ jl Jc >. hljlli jl Ijjl j^J^I J j 

^^kUI l£> ^| >^LUJ| ^ pL> ^S|| S^ii ^lj^ j! g^l wn.'ijl JU 

^aJ-LII i Llli^ 4^c ^111 Jj II jry^l Jj! c4_^ulSJ LqLjJI 

P P 

p ^ p. p 



ifl-^j Jili ^ liullJJ 4j^uLuS!I j!»LL=Jl J\ Jx. .i^L^ji oli .o ^1 



^Ail toAj A^ljjl (ji^j um i ^ I ^Sll J I tjlj^JI j\ ^jLulJl 

«4_LjLjJ^_i_fi ^^jLlqjLj — 4 m mil I 4_aL*JI <L>j IVill LiLfl^ — jJLcu-j pi I 0 1 \ J 



jyc 1 0 * tn pIj^I ^ Oj^? ^kj jj^JI jl ^LiU aUjUJI J^Lu,^! 



.6lOiii CjJliI 4_ol_»JI 4oJ mill 4j^Jaj J^J 4j jl 1 uu 6 ^Lq Jl 

pJUJl — Schawarzschild J^j^jLLi Jl j pUj^II \Ia Jj^w.uJ j^I 



— — Y 



p „ 

tJj^JI ^yjl jJI jji^Sll» :4j ^jjll m nl JLfl — i-oLxJI 4 i wm ill ixjjSJI 

p 

.^IjJl I Jj4> Jx dJail^j ,\WniJ^ji <2 ,7, J^J 

* •» • * p * p * 

LaiLoJ) ^-1)1 <ulaiJI j ji^lj ^_)jL dJj ojlj 4^1j yvc. mnl Jx, 

p <„.- 



e P P P 5 

(j^J ^1 OJ ^Lui^w^H A Jj4> ^jl — ^j^-t pLjuujI 4,ln^ (j^ J^o — ualu ^^Jl <3 

p £. p p 

^ f p 

" 4 ((.^IjJI jj.^SlI olj^iljJ -L_tuj£ J^cljlj ^jJI jry^l Sjii 

P 

P 

p P P 

J» : cU^-> Brian Greene j>» o- 1 ^ — «(5>^' aLu^-I ^1 ^ oj^ J jj^- 5 



23 (( .4X-jLujI1I 4^ j ^ 1 1 Lll \l <\ 

p ^ p 

H , P P 



C j-Q ^Loli Lollij L^Lo^j g-Lj, > 0 11 ^AjusIxu 4 1 t rn'JJ 4^qLjlJ1 4->j iVil I J"^L=^ ^j -0 'SjUlj 



3 Jj ^ ^ ^ jjfel l^i fi |»Jfcl jm Jl ^Sh II 1*\ \\l < s 0 1 "> J J uU 1 1 >Ij luj J fli^-o 

,j-o La Jl Jlfl 1 in Jj ,j i mi La Jjl J-C- .lijjlijll 3 ljjjj>> L*J^ LaLtaJ Jj-J m 1 .11 

5 ^ v l-h II a£JI l^-ul^-J-a <jL^u 4 nt-hl^A ^j-A ^ a 1 1 II 6jl <ttr> ^J-o ^JjLaJI t 4 \ n ftl 

SLLi j^i. ol ^^aj iCjLoAxa^JI '!il LjLx^.1 cjLo^JI oIa cLLujj .isLLJI ^ ^.j^ 

.continuum Jj^Lq 

Jl l^i ^ J l^ 1 duality i^ljjj-sll J^i J Jl >^ >_s^ 



4a i5% L$J <jLa£ Jjl S^ii ( _ > Ai J ^jJl — liU^L ^ij j 4JI i.iL) 



VTA 

L^J ^li ^iJi j*£JI 4->>t^ J ^ II J-Q Jjfl^ inj ^1 frj 1~M ml JJAjj ll^j-ajj 

* p p 

A>' J^ej ^-^jb ^ u^JeV^ ^ f-^ 

Jl Ljijk oii U IjjUj ,»Silll Ul^l dllil ^1 c^K, 

30 «.lnl^l 



1 1 1 uuLft Jl. j^j Jiujl IjJ *ULa J-u^l^jJI 3 J^Liius I j^>. j hall ^Uajj-Jlj 4iL) j 

LclIIo iaJ^II . Lla u jl o J^Aj L^lia CaAaIjj Sljlll JiJj jLgJu 

.l^j ^o.nll oljlail ^1 Jj Ji-^^l 6J^ J ) ,, 

CjIpI la jI I J^a^ ^>^^ C5LD^ 111 0 cJ-^ ^ °^ nt 0 4 I lq!Lo j^c- ^/Gjlj ^^^1 

olij^l! ^ cJj (J 4_j jJ cjjI^ 4^1 inn Ijtlil ^1 jiJ» j Jl pLolxli 

p p 



p p 

^Lc L^j ^.LS I ljL^j^II 4 1 nil uuJ ^jpuL-uL^ ^ j^-aj j^jllt ou il ^ Jp^jjjjI 

«£Ll^U 4_x^JI i^ialll ^» jl^lc ^jJI U jSSl c^>£ \*\^ 

dlj^L) iljLuaj 4J>1 atlLm^U J-ubilj SJjO^. ifljjJa Jli^jJI IjJfc J^c JlSj ,ic j^-cuj I 
fcjSLi CjjI^» : J "»j i J^JA ^.Lal Q^"* aujl ^^Lp S&J . Jj_uj^1 ^ui^H ^LxJul mQ j J 

34 ,,.i<J£JI 



^LLulII ^1 ^Ij ^1 wVJ j£J t ijjLLt ii-jjisj oljjJI i> ^L*-^^ o*/m 

9- — ' ^ © C 

a^ij <J cj^j-s iLAajl JLol^l dlj ol^^jjiJI j^q 

lJj^u JQ^II oLscu^l ^> SjIqjJI 6AAj Jj ,4jK mil J C^Li^^l 

light amplification by the stimulated emission jtajjOJ ^L^liwl ^ jj>J iJ^ ^ 

.«^"nntl ^L*-^^l JjLa^L pj^aII ,x\y> of radiation 

^L^Lo^Jlj CjLjl^^U jSlI oUlxuJI ^1 J-c ilflsjJI ijiiMil ^I^mujI JL5 

^j^j Jj (4j , sjm, , ^J1 i^ll 4jji^ J^iS LcJlo) d^l^ oij J oUUJi^l J 



lj[ JajG ^ di^L c^jLjl* ^Li (^>^l SjLajj ^momentum d ^ Soi ^^j^idJ 

ftlaJll J <> p£ J£ CxJiujI 

CulS 1 ^0 ^4 IK Aj . j-flJ I 4*\ I n\ \ in (^jJI fcL^j^ll JjA^j c\[\ ^yz L yxj]j 4jBAj 

c^Jj jjlj K mK 1I ^jLu^JI 4j jr\ 11 ^uiji, IjjJ^j lj jxj j| *4 1 tr\t o dJj Jj^J 

6jifl i (] 4 mn'i II Cj Jj Lq-jj . 43 Lcyvu^ 4-cLuOi^l J£ ^ 1c Ijl Lo ^1 tVi J \ CM > 1 1 a AaJ 

d^Ldl J ^1 .jryLDIj VV nl1 i^L^I ^l^iJL J^l Jlc .-.Uai^l L^J ii 

.4 \ \\tn\\ 4£^Ljl\\ 6J^j ^it^bLLi 4-^CjII CjLoiil J-^JJ-LI J^C-J ^ujjJI 
((4i,.\/^ll» 4JjSll ^LuJJ 6L^^lj ^J^JI d ^ Ol» ^JLuill 6^ tjjIjAjjl 
jr^iAllJ Zufall iiiLiSlI Sj >il ^l: ( ?uJ wnl ((.ij^klll J <JL^ ikSj j^JUj 
4^jjJ Uj^£ ^ I jr^ ^ 4J 1 Jj (^jJI ^ j) 0 1 1 j-^j t4l>o^>j I j mi x] \ 4i J i^ll fl a 

^ ' . a. j) 0 1 1 Ijjfc (Jj-o J^C 4 aiAaj (_^lj-J 4j| La^ ^jx-n v i^Vv~ ^ILa^Lt ^j^- 1 6J>flJ»' ^ I 

J^=h^ JLqI^I B jifl Jjl m*^l£J1 Q-^LjJ) \ 0 II p \r\ % o JjLi 4jL<ju ^l*> m Jl>1 
^CJj ^1 <—i 1 <i) (j^J CiA^Jj Jjl /j^-CLJ P-Li-tu^l ^l ^l Jj^ill (J 4_»_tuLujl 4-fcll J n\C, 

SjnnilU iiistlLI 4JUAI dt :N^V- d:^ Jl 

:,8 «!^iHSJI 



Jya 4J ^ fl y \ a \ ^ J^l" mnl JJqj r ti 

Ja5j Jo*i^"\ ^) C _ 5 ^JI jj-oSlI ^ 4jI ^jl ^jjjj,)) J-ckJI -i-iLa ^ j ol j\ n) 

^1 ik^JJI «S>JI 43jIjL jll^j jl 0^ j-Lsl^)! Ujj^JI Sjii 

4JUJI 



X X \ 3 cH LLJoiJ I 

[j\ (t\0T\ I^pLluI ^jj^JLj j\) 4 1 \ mill ijjJoaJ Jj^^jlqjIjJI illll^l Jj-fl 

^txuiuLil Jjl J-C >4jLijJaJI (3 Cj I Q I U 1 ^A-fl-J I j^-t-o <L>\-£jJ ( JLx^ m\ 4 n 

(jO^JI r/^l J^&^l 1 A iy ^J J[ C£^3"* TiCrL) 4 t \ mill <L>j-Lij Jl j tVi ) (jl^ 4 fl \fl ^ U 

^jJI 4»JuiLLa lj-> «4jSjjcsjj fcj-ij)^ 1 \ 4_x-o J i LLiiiA-il 4 5 ni Jl j^j ^Jj-o^ 

.JJJ! Jl >iJL 

Jj| ^jiJ t <M gaiiAj JILq t^Jj Jl Jju^^jI ^1 Jj*^ o i. I /ya JjL^ 4jjJ» :4_jJ_z». /^C \j^Xjz 

^K.^LjoiJI ijl^i 4^U LL^ ua lift jl^ 

&L^J nil) JjJI J^i OLAJ ( jOJ-^l jifl ^j^J ^l^-fll ^^-0 ^Ifl ILl mi J^jLS m\ »l ^1 ^°>3 

S j-j)Ll^ JJLJ j^j Jl c^U^ J i4 Qj^ ill iL^JcJl 4-cliJI AIjJjzi. J U mull ^j^dJjJI 

6 Jj^j Jjj^oj Sjl a mil (Jj-a-> ^^jt uu I <7t ^| l^ui^ J_z*.l :4j J^5-i 

u^Jl i i i^ill 4^^.^» Jl jJaaJI 3 4-j J Lr « 1 1 ^jC \j^xjh ml « . dij I viUlo , 

41 «.4jmi^ ^3-^ J 0^ ^ ^JLxJI IIa J ^ Jo mjj .i^uLt^JI iA£ 

d t ,7iH 43 jLat uJ ^jl 6 T^^J ^^1" mjjl J| ^j^J ^\-J 1 \ \ n l j^ jQ Lc J^^9-J ^IiJ>^L^J 

"^^((.j^j 4u J-a-*J ^ ill 



: pLcJJ 1 1 j-a JLi i4j>*Jl J jl j-=* 1 jbj t *ljUI LSl^o 4j^lL 4^ U<^lj 

4 U LjJjL=>Jj LajI jJ 4jj)J^ IL> ijLill LLxi-o JjaJjj a) j^l £-»^>£- U/Sj)) 

t J3lLI oL^L jjLxJI ^Ij^JI lA^jj ^Ij^Jl ij^c ^> Jj^ ^ri 

j| ^.U" ,„lj ^LjUj bLflsj fljrLlI .LLfcLiIjl lj>aJi iuj^JI jl 3JI mil 

^All John Wheeler jLj ^Lj^l ^JLc. .4i miillj iijjllj ^lxJL 

Lf^ t> 13 1*=* ^L^^l j^JI ^sA? H" ^ 

j 3 w.n aj» ^IjIjjJI cLt ^ 4J^oj dJj jya jjl^I C. P. Snow ^ ^ 

44 «. 3ja« J I ^jiill jl^^JI 1^ J^q tl^ ^ej^' 

lift jl ^1 

S^a olj t4jjfl II 4jt>K all ^jj LAJ^-tuJ Jj Lq^jLlLoj 4 n > 11 4 ^11 J^uJ ^1 

jL^| ^ :^L5 jrj^AII £jj^Jl 6jj 4ui^ jjj j>ill Jx. j^j 4^jL»i 



lj Jf-J ^4t" 2^ ^ Ji ^ J — 4 n mil l ij^u L> aS£. Jx. 



j\ ^I^Lo J^luj pI^uj I^L&C JjjjJI ^jLj mil jjjJA^l! Jj-o 4 a a o Jo Lulu fl,> d \ n 

«s p ^ * p 

Liaujlj — CjLdiJJ iij-klll gLjllllI J ^5 Lafljuaij J l^alxul ^ jill — ^tj mmjIj 

.JjJj^JI J 1^ II Loin O ?T Wr^l (_£jJJ J^xl 4 \ oJj II CjL^.^iflJI ^JJuLtuI 

Iw.Mia -Oj£J j^^l wxU ^jJI — Louis de Broglie Jj^» <j^j>I u"j j 

m ^ P ^ 



£ S* C ^ P ^ P ( 



^ ^ w p ^ 

4^j^ 4JUw JJjj lL^Lo^j ijjLjAiJI 4 ^j^vUII J a n m 1 CjXLqI Ju^Ll J^j ^qUl 

C — P c 

,4^.^11 ^Lllljl 4X-J^U-) -L=iJJjJi 

C ^ P 

4 I ^-LJJ 4j| 1 1 Lq-Q J 1» i^II ^JbLiljO ^J-^^^ J^^-l^ ^jI slA^* .^nl^H iJ 

t p^ ( p ^ 

ol^j^Jl 4JLuj cj-^L^uj -ij^i oljii Jjjli ^ ^1 (i^UI L^L^jl jryU riflj 

P c 

^ p 

Y Jl^ — i^> ^ij olj (\ > uja U i^^o J'>^ S^ljJ! CaJI oajI IjI ^1 Ijjt Cj ^ j 

9 * PC 



^hAV^l LLaj^ud ^ill — Paul Langevin a Vs^ J^j — ^aJL^j J-t Jl 
tljU* « jJLl)> :JL3j a.\ m \ JojlJI ^aial <_£jJI ^LlALJ LgJLujj^ ^JL^jJl 

* * * * ******** ^ 

p P 

4^1 lia> J^L» jl Jl J^_>j dJj ^ijj wJ^L^Jl ^Liill v^l** ,> 

** 

/ P ^ CP 

^u^j j La Jj*C 5J LllaII 6 ±j£b (3 ^^wU ^j-i 1 J in j »* 1 J J I 

** ***** *» p 

P ujiaJI £L»Jul ^>>i-s j gvrw.n J j ^jJI Satyendra Nath Bosc 

p 

_ p 
J-C La^3 ; iAAJ jfLa-J ^ 4_SLLJI 4_1L>. (J^lOj Lo^J J^Jj ^3 ^1 ^1 Jli jii OjJ^ 

p , - . , p 

p 

Jjl YYil S^iflJI ^U^j J^jl^ i^ojI X03 t4 II 4^cu jx. CjLi^JjiJl j^j J jLaj 

4_fi_)^jJo-J j I iTi Jj^l j^J ^LiJ J_ya ^l*\ mm >l 1 (] ■ I ~ -"I l ^jJ I 4 .wn QjJt SjifiJlj 
aIjjLj tnljj .iicLAlil ixa£JI pi mi^ II J^o 4 \<i a <\ Jil M N\ A "v^l ^1 mi-* 

JL ix^L^j pLj^oJI jLLujI Douglas Stone ^SL^jj 4_^ ^il ^jJI 4aj 



** « 
Lf.J.U 



*> c 

O^jl A^^i ^ 1 \ La tJ^>jJ 4jjxuJL CjLjLlu-^J I ^^j^Ji s k \ \ i > *m dPi^ 

*« ~" 

JoL»**t\ 1 1 1 44 n i m ^aJBj Li^ ^jl Q S ^ i J/Gj^fl I n(j 1 1 ^ wn (u J l) JjJj pLflJI ^1 
tgtjlUlll ^J-a-LS V ^-Sj Jl£. jQIiiiuii ( S - J )j ^ ^Sj J-C jiwiUm (l^ J^>x!l ^1 4jJLais*l 



Jrn^n 4 j o^Jl C^l^JI ^jLlu-=J SjjJ^JI 4JLjj_LJI mnl cJj jlj .V 

Jj-i^ jJJ iali Sj^Jj iflj^ii dill* Jj)^"lni JjJI J^Id JjQ ^1 aI^^J iiiL) N T J J_*JI jl 

0-° JpLflJ -^J .Jaii j^Jo ii^J J| -J^Jo 4 uiAA J^j 1 ^JS ^Jl Jl Jjj^jjl 

p. t 

0-° j^" J-C- 4-fljjJaJl 5) J-A n i \j l LoAlCj 

p c 

Sjj-u^j lijj^ LLfrLo JlLco cUl^ l^ada^ nil Lr Lll 4^1 lqa^II CjL-loLjJI lJjJj 

ajiLl i^Lj^iJI jjl",Vijl ^flj^l a^^L cut 4JL^ J La^j .i^jl^ 



4j-q x ^ 13 LaAic 4j».jll dJ in a ell uu Pj-iAJI JjI j(j ^IiJ l) tS"Jl Cjlj 4_ajjiLll g-*^ 

p 



CjSjW J J&l — icU Jlj^ ^ 4j,li ^Jl ij^j 4^ ^111 

«.<dJj ^jii^r Cul* JjJj j-o La j .oL^^il K^K-aI ^Lu^I j-l^j 3 J* 



^JB^il CjI j oLaj-oi^JI ^1 JlC J^Jj « Jl i^iflVjt 4^LLa » Ij^q jJtj JjCM mil ^ Lg_> 

^ iiJL 

a.1 /n-v*jt Jj^J La p^Ij Cj^ J_=». jjl jou (_£jJ1 — Jjlj Lcui ^1*1 imjjI 4_dc d Q 1 i^. i 

j^' f- 4 ^ j^ie u' tj^e 

fill L^kj ,> i^Ji, 

sf ft p. 

^ ) 1 \ mil 4j^Loj A % \ ^\ \\ \ m I irvjl ^j^l S^oj i ifl'i Mil I 3 4^Lcj-^i i3 ^1 \ oQj Ml JlJl 

ft • fr 

4jjl£j>I^J;J tlL^L jl^fll CjLk£.l JJ 6jh3 Cjt J ^yl^J I /\ ^ t^jXLfiLj fijlifl) 

Erwin j^jjj^vi Cj^jj^ ^Lq-loI ji^lo j^i. jjLI aJU U>LkA. iJLiJI II <jl J-c 
^>o ^uli ^jjl — ^tiill pLjoiJI pl.Jr, ^ Min'i ^JLc — Schrodinger 

p ^ ^ p ft 

ft 

ft _ ^ 

oU^qm p^ul >?J^ L^ik jiUI iJjj-> Ls-^ ^1 i^uiJI 



3 - ^ 





i 



10 





14 



j 4iL 



UJ 





32 






34 




35 



^£jjl in II — y *\>^ ^JCoL*. vj l^O*^ 1 t tS/vjS ^j*jLuj I 4juq 



^ jj I 4j Lj-uj I "l r n 1 i 1 J-*-fl I A ^ >A J La> I Jj , ^ ^ *«" jjja. 4-3La La. ^ Oj Si ^> J '^ ^° 

Ji>liJi >U o-^jj 0 \ m 1 — j kill J-o jjjLi , ^^">l 

) ^ , 9^J^1^ C;ljlj-Q a^Jlo >j^JhUJ 



Uj^. ^Ljy^J^I alA ^ 43jla1LI ^La-i^Jl , a^k J^^k^J Jl^JoSjl 3^ j d^u^j 

J-t J&j 4t ^^» 2 J-^? J I ^ 4^ola^j J < coj jl Jual J-C ^_jL-jJI 4j^Uj 

Kj\Kjl 4liL£-Q L^jI jjlj Lo-xi jr^i ^lll w'li j>c <^a.U K L^-^o > uoj j — j ^ '"jj^ 

.^JJ^ L^t J^J^I ^ylll W^^il 



I YTA 



>c > Ojll osjJI cjIj <J 

p £ 

1 fl t4 In-^ III (jju-fiLi ^ (^jJjS ^ 4_»j^A*> 4u£. j^-li ) 4 fl lSjJI «4^j^-j 4_la£))j < J 2 Ti a 

Li 4ij oJj 

.4 niA,\ll ^ >ol ^Jfcj tdj^L OjIj iljLil adA >- 4 </Vt ^pJl 4jjLadl 

ijjJaj ^jil *j^uojll |% ni"> 1 1 u/ua-> ^j_z».l CjL^^q jl CjI a wn-^v 4jl jl oLjjJ : ^J^II jl 
4^lu Jj ^UflJI jl J-u3j.ll jLc lliljji j llic >T> <>nl 4JLuil jl JLjS j 

4_Lii^ J-c- J^l M^ji.i^KJI pLj^iJI c-Ji <J j^I I Q wn Jjl^ ^1 

K^\Kjt ^^.Sll pi a mil ^Ajlj ^Li-j — g t^J^^ l^-o i_fi-oxj j-fli ell j (J[ 4iLii^!Lj 

Sij-i^JI CjIs*. Ij^Aj .iuli 4j;imi JrOljiJ g. J^SJI J I — ^SJI 

c- p. 

<<Lqj1 i/->II iiAAjuJI 4 ^ in ^1 t 4*_^oI^. v jJl ^1 ,\fl"^cl)) gjpJ^Li J j CjI a mil 

JjJj tijj^ 4_u.i_a Lixi L||in CjjIj cJLIa^ *4j^ju0 Jl i >l 6l_CJ i^Lujua CjI^J 'Jj*^^ 

ij^AlJI J J S j ill Ji^lj jji^J)!l oljljuo s^j ^ J^jG r^j^jjU 



^ p 

« -4j > mill (j 4 "i 1 1 i La UjaAlL) Ijjk (jujJI)) :4 niftjjl j^t i <Gjllj| j3j £jjjjjL& 

jut 

G0 «.*l _>A JJj 

p ^ 
P ^ p 

gtJ-^J .AjJLfll^Jl 4_flLua LgJ inn \ ^Jj j iLiJ-uDj o » 4 \ \ * r> pLlJuI ^1 

p p _ -? p 

c— fll An^i pLj^iiJl 4 o J laical LkiJI ^ » :Sjoi Cilj j^J J Li j tJ^OjJI J-C 

4 j.0i"> ^ cJLlA O i 1 1 > 1 <jI «4 \\o i^tll 4 fl \ fl ^ 1 1 » ^-<a-ujLi La ifljJLA 3^?^ 



c 

p 

Sj^i ^Ll 4j!j^I ^JS^ Jia ^3 — ^LajJI tj- 0 J^wi-CX. J^B 4 rnfl\ ^\ "\ inn l 

iijjia ^ jj JjlIs ijjtj ^^ixj J J jiJI (JSJh :4jjiu J jU> -Ji 

p 

^jj-u jkjJLjuJ Sj-x-o-LI ^j-ajLuQjLJI jji^-lj 4 ul t J 11 4 5 >Q ^ U jLaJj^ll SjLaj-uj^! S^fiJI 



*l u I i-, t U-, , „> 



« j ^Ub ^xb ^ 4JJI* 

wjl 1 miH J/jJI£jJLJjJJ 4jX. J-iwUj (^^iiJI djLi \ > m \ ) \ J-*^>. ^AJI Lo Jjj! 



jiki 



fl'il ^"i-h. 4nll -i^^J' ^Jalfil :Lcl^J 

il^JI JjL^ fjl tj>U Hill jl^aJi 0^ jl ^>.X.n ^» :^L*LS 4_xLc Jng. 

^jnKj Jjuli ^jJLi J-aj ^Olj ^ nuM J ^Lk J* 4LK <JJJ±L1 jjiaJ^ w>l j 

mil \\ ^-y II j^j'^^ * 4uial Lq a I Cijlw I^LjLS jmn ^-C Jj_> >lj jglul — J 

mil \c olaJj L^j^ ^Jl Kj\Kj^ jjll .nul ^jli jii cil j Jl iiLo^L^ 

^ Ml J>^J 

jUi^U yijLj — ^>U1 J iL^bll SjUJI jl ^ijj^LUll jLj^I -sM^ — i v5 ^ 

** — 



Jftj Jij t ifl^uaJI jj^ka OAaJ frUiSlt ^Ajl_> ^l-cu)JI — *Luajl Jit 

P 

<i^S (jry^ j^S-j jl£ jjLfl m'ul ^Ij j I mJl !j_Jll Oxa fJ 

,> J-ISJJ J^JI o±*J\ : 0ja> Jti, .gSliiJIj ^L-Al 

1/ ((.4 1 \ \ LLi 



^U: ^Mflo Jl ^I^m.mI /*<j .Baruch Spinoza Ij^lx^ul £jjL> 

Jj^aII i^ljl j^JI 4^i jrp ^ j j^l^kJI J£J ^M*nll jLGc^L £lI3dMI 
h8 «.U^I^lc ^1 3^ ^ 4j,j^!1 ^l^kJJ 5jm„»II iS^LxJL iXbail ii^JJ 

.«Jlj£ ^ iaJK <UllV»mL iiLw^il S^iJI Jlxu A^UlL. pill K/»Kjo 

: L5 ^ JLJ cjL^iJI hJ\ J-c LojitB :Banesh Hoffmann jLai^ <j^L» 

Jii. ji ^j-oJI ^il jyajj ^ 4JL, SJLal^l dLlik JIJ-olJI 11a 4^ ^kjj 

jljl Ijli)) 4^L ^1 w T .m I <4S^JI 4i, w^l1 iijiiJI pLJuSII 

69 «.3^l > C^jlji 06 O^JI Jl i^l^? *Jl*JI ^ j-5 

^pJl j S^g-i J^Lj mim! cJij < ^A\ Jl^i^ll j^l 6J-^lj J[ fllll jLfl 

^jaL ^! Aiil ^lUi^l ^La3 Lr lilj J^l^l AXil jl j-uj\ ^ya Ujjiu ^ 

<(. j^jJLj 



JjjllLitu.it Til 

Sj^iiL! oUl^Jl ^Ll^I j ^lil j QjII^I ij^L^ :iUl .a£J» K/.Kjnj 

4_>WJI 4f^ } [41 J^l ^1 ii^Liii^l oIjLolJI JaJj .iilLLil ^L^JajJI 

^jJi Sj^l^ll ^ JJj tJ^LJ mi 1 il j> yvuj J 1^1 il ^inlnl J i °JJ<3^ ^ JL^ll wJLuaj LfrJ^AJ 

ja^JI ±>\±^ ^uu^ ^jjl JL«JI j!» :JU 4nl,„:i ok UUJ! 

jL^j^J ^jl-cuj j^J>jj iLoLclj jyi^L&j ujuq — Lo^ILa toJa uj m^ \ — Lo-a j/JL^o j^^^j 
d * t Ul j 4 ^ 11 JL^oj iujLaJI JL=^ Ifljfl j-vjiiu ^1 4 kA^L>j j-z*^c JL^o ijjJa-j 

J <>L^L> 4J £al]„ ^VJI ^j^al jl \ <\ > A ^ cL^L 

4 \ n\\ it) 3 **J ^ ^j-ui jjjuLxu^l 3 J_=*^ll JLaJJ iijJaj J^C ^ tl~> \ A Q ^ < (J^- 1 

ixujiA j-j j) U"J i^^Ia N^NA f.Lc ^J^l c^H* Hermann Weyl jLo ^ ^LjJl 

^g n 1 U L- t - ^j j^Jl Jl ^ II A-l^ 4 1 1 m ^ — 4J Lq^ — J^oJLj \ 4^L«JI 4 \ \ mill 

wJLUAfl Jj-c ^j^l^h til J -* -J ^ 1^1 ni l ^aj ^UJ 



oL^LJI j Liu; I Theodor Kaluza IjjJIS jjj^ LbLk^ ali 5JU1I g^U^ll U 
Jl ^^U* jjcj iiLubl ^.L. j /Jl ^Ul Konigsberg £^jJ^jj£ 4_*-aU> j 

4 jj^Jo ^ ia r> J^-^ j^uxj LoLoj i^io 

^Lu^il ^LAAJ! jjuJI la^J Lolll iiai^JI jl jliit _sludj Ij^JK J^L^ ^ 

jij tCoLj-Lfi ^yujJj CjIj i^>L>j ^aJlc ^^-cu ijL^j j <j)£j jl dJ jJ IjU >P*t A 



1 . jLxj^ll ^LqjL JL^Q 4 m 
t4 wniUU* r!j^£JI Jj j) < 1 1*\ Lo Cj^jLsLjo J^C- J J ^ dial, A^j 1 4_tuja^JI CjI II Jys 

***** "* ** ' *•* ' 

^1 iAi ui< mil JljJ ^» • Jj-Li l lS^j t4jjiiJ I J j < qj 

4_ijjlJ! J >xo Jjoij J t .i/n 4%)nl\l\ 4j >aLUJI 4jJUiJI L^J-^ q j J 



v_LLk fcujj ^jli ^^Lj ,J^_i >»^^ L^^ic 1 jl j t^iifLLa 4jjLxJ 4_»l j^». 

S^oLjlJI 4 j \ it \\\\ I J^»- Ijl ualjl 4^ljj j-oji I S \ uia <Ll£>j^ > Sl1\ CjLfi^iLaJI aoA 

j£.Ltu jll jj^JO 4_»^-uU (jl Jj^-ojj .4-^LaJI 4 i w 1 1 * J 1 4_iL^jJI j 4-ajj 



Jjl ^\ <Oskar Klein jl^jt ^Lj^lJI ^> 4JI2JI S^kiJI o^j 

(uaii^J 4j mm lnl \ * -flj^fl^ W S^flJIj 4-j_> jL^JI 5^2 y \ i^ftl] dJLjJo LijLkJtcLj Jj^^II 
4f *_£J1 KnKvn J iicKJI i^UJI pL^I ^Ajl, ^_iG J J LjJi J*L 

cJUj ^&S> 3^ ^ J-^ ^L^l j^jJI ^*jJI lefcJc Jj^e o' ^ 

4 i_ 1 \ fit t 4_fil olISI ma II J^o Qj>^ <Sjjlj I CU 1 n <j^->*-> ^^^> * » 1 1 I J-^> <j| 43jifl 

f&JI KjjK.jt i^jill jKiSLl l^uiu ^ji. jJ <Gl ^1 itl^JI SjU j ^1 dJj Ijj 

^Lj^iJIj •vliJl .Arthur Eddington oj 1 ^" 1 ! J^J ^ J 1 ^' o 1 ^ 
J| ^Uj^Id j ^a>j ^jjla-jjl jliil ^jjl-wVul 1^5 .affine connection ^ /<>J ^ 

^iLu L^-s j )) olj J-v^ ^a^Ij iSj^jil 4^j tVi 1 1 ou <JIAjI mm J J^lls I 
,!*t^ ill Ij-ib J-^j^ N^VT J^La-uj / j-*I <3 j^zjz J| 4J j j^-a-Ajj iLxujT J| 4SIuiu-3 

JUk-o : j-A ill ^3-Lclj td ^ii^-j ^-^J ^rJ^>j J dt^L J! _u j^JLj 



m f- «. — p - (■ 

:4_i j lV\l 1 rj\ /ya p! jiJI ^ ^ 4-LC^iJI ^jLxaJI j^a.1 j j-^ jl ^ a g _^ *« ilLujuo JLc 

^jLxJl ^j^-n mil JLc t^i \)) 

*• -9 ^ c c cc 

4 flj^ i^ll 6 j J lQJ <^jJI JjJLajJI dil J JlL^J Q mil ijjJajJI (jt ^(j (jjU m\ \l (jl Jx, 

p p p 

^j^J Sj^Ij (J d j\iJ jjl m» :4J$3 tfl-J (> \ Q inll J^l <Gc j£j jjjj 

^jftVul Jjuaij LiAil j Li I j5j ((.-LijjLJIj 4_5^LlJL (JLlS L^jl iii^Jalll 

.^5L!I ij^^J (j Sj^a^ll Cjj\ ola^l J t> LJI p.jC JLc ^linll iLjjJa J I ^jl Jj ^j-y^lll 
4QjQ^.l JJ 3^ L° ^ ^y^ijJ-J \ *\ Y V -*|_C L^oAfl ^pJl 0 1 ^ H I Jj^\ J I jLlC <^L*.J 

qM£ mA J2J J^-jil JUJLl 4^ji^L> ^jL Jjfc)) ICi^. Jl jLlC j JpLuj jl 



^ jixj ^ill 4 tflj^ H c^u^J Ci^aJI Ij-A nil 

LSJI i 

jS oLc^JI JL^c J 4^1 JLc 4JLJL 4^j>^ ^J^JI 4jl,rAilJI o^jLxII JL* 

Jj* I^ILLiIiIjI JpLuj .1 o 0 nl-n jl ijjj^ll 4JUJI ^LlaJ tjf^x^i \ a li ia^aJI _>i1jli ^ 

c 

?JLaJLl O^jLaua J-C 4_ajli 4j^j ,u 4j^tj UjjJ ^1 tdiJj />C laC^ ^^^^f 

p _ c 

i l^Q _\ ^ "> rnj i_fl^Lu ^jiwl iL-40J 4j U J Jal^i^ll ^ (JjjiaJI I j-A .n^il jjj (jU J 

a J-C (( 4JS-LU-C )) 4 \ \ a nn 

J^djj jii JL*. 4LI J-c j «.4.K ad I ad^J grj^i ir>H J2JI ^ ( N ^ T T ^Lc) 5jj.mu 1 1 
OjLlijLJI <>^\ mil J*^ ^^Li-iAil ci a^J I jju» :*iLjLi jl ^j^l iLj^L Jj_ diJj 

».?tj^ i^ll J2JI J-c ^1 Ojk ^jjjl JAlcl 
^Lfl Jc l^j 7^ jl 4^1^ ii^Lj SjLc ia-uul jL^jl J-C Jj^JI 4^1o J^^3 

J^J iJ-JLj LulA SjLxaJI j-A j^C-XJ ^3 iu lol.A l i l l „OJj h ^ Jl ^ 0 ^1 , iLlC Jii £ 4_l_»jL*JI 

^y* JL&^J Jjl I \r gtlj Jjj.iii^LL 4 w 1 1 1 1~\ Lx ^ - o j ^^J I ijjj^j JufiLlcl 

p — ^ ^ 

Jvj^juo ^Lj-iiJI Jx ^jLojlcI ^jja JltLuufiLjJI J-C , \ n"i n j ^jjl*\ hi\ i| Ijj 

4_» jl£ 4-aLaJI 4 nun 1 1 u^jIju J 4_a,.\Vwnl ^Ul metric tenSOfS jlatl J 



I jM.ljl VIA 

^jUjIj jfljwn Jl jJj t5>i^t g^LlLI Jjla j^lll IIa (jl Juc 

Lfljt ^ S jiiJl 61a j 4 K mll» :<j^Lu£5 ijtxU. j ^LjjiJi jlIxJ Steven Weinberg 

c * e P P £ £, 

I ^\ j^fcj 

l> y^^Lliil jl ^^4^1 0^^' J^j-^ J^*e cP'^i 

JjL* distant parallelism ^jl^liU ^1 Ipjlr jJLk^ ii_jjJo ^\ \W J\ JjU*. 

c ^ t fi- p ft 

Y Alii ^£t>\ J^C.\ SSj ^liojJI SjJ iSS ,Jl ^JJJJCJ k_fl J ifl fl ir^^l 4X: J^Ji dlL (\ (3 /n ^ 

^. Jljj »4jj <m 1 li 

^jiiAjJ,! ^ U^3 .SjLxJI (^">* 1 4_^LxJI J Cilia dJj ^cs <jjjj-ca 

43^jU^c iLuLu J ilUc! ^ jJ ^jJlj N^V^ ^illl o>»^/ je 1 ^ 

jJLxJI c-Li-jl ^vruTfc. ^ ^jjQ^ t^ll ji-fl iLg-flJ-fc ^fl^'i ^^-aJI 4j^lalll 



O wUa j£i J HI I J u m , Jx 9 >■ fl^ tr\\\ Ujj >a. Jill ioliuJl (jni > /yo a I Jli-v 



«.6jljx"^! Cilj}\ m j-ix O^J^ S-LoAfi- gl"^ i in 
.ijjJalJI jjljJI gr j , 1 i Jys |j7i^ ^Ij miwIb Ij^jljJI ^j^jLi /^jLu N ^ 

olj nujl j^ISjJI 4-Laj)U^^ Jx Jj uajfc 11 ^^-olil £^j_aj^l Jl^Ja Li>j 3^ La 

I^jUioI -. I U j L4J ^ oULL^j ^JLxJI pUJI 

L^-uQJLj jjil^JcJ! Ja^^J 6JLJ J^JI U-4-A-)jl ^. U 4_>j l^>*s : J j-Oj ^jLil ^L^JLa .Jl^Ij 

(( . S -i 1^ 

JjLiu 4 i< ^1 ^ mi iLLi-o 4j>l J-C * J_flLA j-^jj <ljLai o J^-c J- ^ tJl j J^jL-ixil l_u 

^j3L=fc.j)oK ^ l^ cl j^-o jji^ » :L^_Ld JLsj 4_ijLL^^j 4a^m^ Jl Iaa 

JUkllj 4_1_> jU^JI Jl^o jn jLu2lL^I ^aj) i.<D^ 1 1 4_iwj J-Cj t OA-uJI IjA 4 1 i^l j^o 



(r 



^-^•^J 4 j tii^jJs I ^jIjLLzJsI Jjl 4 I LI Q ^ j-Cu^ « . ^ i r\ * 1 1 £j^vu^ li^^si 

jj3^JI J J I SiLo)!L 4J |j3J| LaSljJI w^L^> ^jjua J ^lXa Jl 

J^c jJ I ^ — 0^>^^ c-LqJjJI^ til jjj jjLjj <jUu — j^jll uu > 

ULflj ^Gjlj La JjjLLuujI Q^h » 4 nn i W\ 4_tAUjj^JI 4_uo_ijl^^l Ci * \ 

.^j^l 4^ mi ^1 4^ <> ixnjjl^l OaILj « ^liJI oj*^/ ^Lb 

^1 l^^flj ^ ^1 S^iL iJjbw ^^Llllj 4iMH! ^lII ^LJI o^JI 11a 

4 ^ <n\ J^C i/^^ II LslJLa O^Jjajj^ j /)! tl mi 1 j 4jL^La. OJiijj .4ul^LLJ1 

4 Q u>% i i \ Laj^oI (J^a 6 4 K 'jjQ^I i ts\\\ Culi 

^jjIIAIjI O-^jJ ^ Q 0 fl Jj-a 4 fl w m \\ 5JUI1 6JLA c-ljiJI i-oLc ^fli Oflj tCi^ Jl 

1!, .<Glj 



pUUJI a^I JU^ u.pJLJI 



pL53 jt» La jLi^L Jj^i^JL, ^jjiJ jLil 1 <\\i\ <4x.jUJI SjUI ^ Mary Baker Eddie 

^^{(.4-LoL*juJI 4_>jL2»J 1 Sj) K » LajI TicLt^ {(ijj^JI <3 

<4l^ J^ili J SJllJI 5luJI Jl^Ja 



22 « 



a 1a ^ l^uou*lal ^jJl iilfdjl c^? t>° Wolfgang Pauli J^j g^Uolj jl£ 

4 u / in 11 i-oLxJI 4li j-Lij ((^^Aj » SjjJ_=>JI 4_fi_jjJ^Jl &1a <jl n\ \ hi JLSj 4_>j IV^ 11 

^jC J ^ 4j>| ^l_C J^C ^I's <m*ij| JuLj Ofli J^c J^j /jl^J 

" "* « "* ■* *" ** ** 

jl 4 flj^ .nil 4lxij£ Lo J)Q j -j-c^l 11a Jj-c L^_ii j^Jj ^^ylll ^jj^ j 

M 

t % 4 ft p 

4UjU^o H ur likV ' ^Lt Elie Joseph C^l^tcln jLijl^ 



N^t*3 mV ^Lc dojhtll fjUd^jM ol^laLlo 



ilj ^LflJ^-to \()io La JLfl-XJ jjpjJI 4->j)\ mil CjIj-gj^II Jya ^jj ^ J) Q " ' Q j-AJ^-Q j3 

Jl 11 J j^Xxc j j Lull OjL^ d < u 1 1 ^1 ^![ J j fl 1 1 JjJ^ ^n^f- p-U Jx. Ij^Lu 

Hendrik Lorent/ Jjj^Ia :^ £iSLi]l kf £JI KjjISjI w^>J1 

\WA Sj^L^j J^UJij Uln dIJul o 1 ^ <S^ ] Max Planck 

Jj)flj> ii) j\ pfl fl JjjnJ Lo j Lfl jiLfl Jjj jruLjjJ I j 4jujJI j J i^i^ H <t_JL> LqI 

j^j j-o .Lilt Y2 :^jl^oj$ jjL^jJI J^q ^A-> j ^LoLc Yo :Jj^j 

jaaJLl JUJI 4inU. i^U > ^LiSJI ^KJuJIj, ip.U ^ fJJI J 



tor o^ll JLaJLl 

p 



p 

C P _ 

p 

p 

nijJI cj! miK II c-Lul c-1 j-^j — ii^jJl iilAjJI wjjLiJJ I ^Ijj^I j^li-iili! j-dl-ujl 

p ^ ... £ 

JJj Jjlj J-s mm Cu^J J^L^JI > fll^ iJLLi j£ j 4j j^L=^ JlC CjUj^J^I 

j (j 1-^ 1 1 — I tl-^ I — \ fl ~ 11 jJLxj j ^"ifli p^^Ij J^wj — 4 0 1**^ n ^ j^oLaC 4-i j a j ^ 

.Uj 1^>'\ sjj,\^ 1 ^jl 4l^jLaJI 4 \ n^j j_xO^U ^jJfijJl OJ-LaJLlI jl 

Zx&j Cfr^ LoJljl£.)) : JjZjj j^^' lj-fc ^j^jJjLa Juj -JjIj mnl 



^jI^.m'uI Tot 



CjjiJI fj*. uU^ ^ i_yA.il I 4_>jL^ ^1 5jU lv*<^t *LL* 

t- p 

M - Si ^ Mi 

«.l fl" fl > <n ^iJI 4 MftjJI 4_>J ^-)J I ^j^Q I JULflJLJ ^J^l (J^-^J ^° SjLtj t 5 J-l J 4 IJyftJ 4->jja__i 

p w ^ t 

Jj-^fJ <dj--^Xa Jjjj^JI ^ iij^yvll CjLajiail ^a-^ JJib ^1 — mn l L^j^_-U 

P ^ % p 

l i«Q I Ll Cwilfl LJj.j| 

p p p p _ 

Jl-flj ((.dJLa^fll ^JhO \ IL jJL-ujI (^-J^l t^ll u\\ \\n :1 \ ^t-j iau JL5j *4 1 i mill 

p p * p 

jt nt jii 4 5 1 o"i jxil^ ^3JI ^ill K i ft j 5 4 o Mill ^> a Ml ^jic 

** " ™ - ™ 

-A-Sj «,4j i mill ^jr^-v Ju ^ 4lc Sjjjlj iiLujuo JX- jJ^I A tn% JlC 

Mi ' 

C P P 

:pUUI VjJt Jcl JL5 jl 4^ 4^ , r i^j ^Jj .4^ 4J *LSJ Jjl JJ ^ 1 j Jj^j jl^j 

4j_LaLm_uj S-lJ J Mill 4JL»_ila_ij O^J^*^^ jjjJ* <T» I 4_k£.l^jll 4 1 1 1 1 4>jl j^j X~\ < 4_tl > 1 1 Cj^>J^» 



.i^ll KnKjl ikjuui^ ULul f a£i J J*L 

■a 

J^JjJo j O^J^t Ufl II J i^jj^j ^ J J^AJ 5 J m 1 Into Jjjl^ mnl JjL£ 

1 fl s ts-\j Jud iujj*. I a fl *m v jlj ^jnAjLi JLo-tiu jLI^-S 4l^^o 

g >- p c 

P _ _ c 

i^ill J^J^LJI JuC O^U tjo^l ml)) :4 U^k Li , UtV 4i J ^ 

PC p 

jij .^Jj^ jAlll 4-^.j ^j^J Jj^ *j^Ji K^li^Q 4 ^ >^ > J_C pIjSII 

jifl (JJj A-o j )) I^J^Ja ^ urn ^ I JL=jS)1 1 j J \ -\ \~\\\ ^yi t^pij CjI^J-uj 4i ini ^ J 

Mi 

^ ^ \Y < \ ^Ix. Jli jii tjLilaJI j^jLstll jjt> La^ ^Ij imm! Jii jii jJ^\ 4^,^% Jj 
j-il)^ ^^IjJ)) :4 Luij cL v jL j^-a i ^ rtl mm ^lll clj v jL 4-Jlj^-o J-c 4jj 

SjiiLill J^jj^ jij 4 J Jj^l ~ >n'> J j J S^IiLii JjLi4J 

dj^Ji 4j-o£ J iajJI L £>a*j Lc 4jj-».G dLlA iLljLo j 3^ ail t j> 5 A 



4 fclojJI Sjllj Lo <LlLclC j ilxs-iiilil iiLLJI j^uLlA ^ Ju-oLlo <Ui mo ,>-Lj JLla Jjl 



J f^^J J J JJJ^ C^ 1 ^ ^ '- '-^ i£.j^iJ Jiijj 

c c 

2^u3 (p^^J! i^^u jj^o x il&JI - iiLLJI J itSJIj iSlkll <MjJI 

Jlo f-l>^J J* 7^ ^-s^u ijjLjjiJl jj »a H JLJI 4-at.ijJkjj 



JJi)) :^Ljli ii> Lo j^ojjil ^ ^j^jLliil J_=**l Xa-jJLi Lo d j^j 

A 1 g i S ^ JjJJ^-* (jl Jj*^ >cm *J Ijjfc J£ J^Ls ^-j^aJI p Ll5[ *^ljL^o (j^^i c7i ^ya J 5 j3 i 

j jli, jJ All Jx. .pLjjiJI ijl^i JJj > jjLLiijl jl^ |jj 

•A Mi 

^1"^ m'l l Lfi t4j|_cL^JI ^jLj JjIj jLxj 
4_jIx. ^ 4jjL^j J^^j-^-J Jjl^-S j^j Lol tS^^Ltu 4 4-a 1 m j ,\\ 4 i~\ fl <T> J-C ^uj-j^H^ 

(. J infill IIa Cj\ a Q t r\ Jjl J Sjji^ll >l^jl) ij h. j w^>ll 

L^ii 3,1, iiJ i*j — j^j J i^LJI S^LuJJ iLL^JI olijliil > jli 

^LLi^l ^jLl JjL^. ^jJl ^uflJI ^jxLfl^ J ninL ^LL^ILjjI ^^Hl ^Jtla 

4j^>I^ ^1 t JfAa 11 ni'ijl l^I m^l j\ ."r.MI j jJ^L» |J 4j\^jjl 4-» jJ^J Lfl T4ji <J 

jj^Lk ^ji 4_ujL*. JL=^o j^. Lo.r>r. oLcLaJI jLi cLtJ Lii^i ,4 j.t m\ll 

^jjlju^Jl jjl^ LL j . .^11 4_K j^fl'iwn ^^3jiJ1 ^'jLL.I jIcj .Laj^Ju j^j /jl *jl 



t>JLJI 



" d 5 I U t I d 0 t O -v II jjjj J^. 

James Cicrk Maxwell Jj^r.^Lo d .^JS p 1 '^ Jj 4lu, jl ^jJI pLjJ) J ^ 

J^flLi J^j 1 i <Vi i I uj^ c J^^ol I J L^Js I 4_> j-loj * LijH»-fi-l I 3 4_m) .1 1 4jQ t^>Ja j LLlo 1 

4 5 Lfl ^ il , a L^-La^j Lo ^aIj L^jl ^Jl K ttKjfl ^ . 4^ Jolii ^ 

iuL^xfiJI jjLfl^JI ^J^J J> j LaJ ((O^ILal^l)) J>^-o 4JLaJ_i Lo jlS Jj Luiu 4-uL^iJI 

pLlJ^XoJ I JjLi j^-i 4JL5 LL ^-1 J^>J yOuLljQ ^^CL^j -HJJjJlXU ydjLJ La A ±2*. S_/^J^ 4-^jJJ 

Lo (( . 4jlxi1cJ I 4J^ij ^1 Jj'S f> » Lojm j<i a a ^ t Jj 4i \ ^ In II 4*.ufcLaj L ^* AJ *^ 

3'.. H- r: .un ^^lji JSJ 



jifl SjLuljj .4_ULjua>jJI 4 Q rnifl 1J i fl T\ ^ o *jL».j jl Lujjh^Jj LjjjJa 4 LLLflJ ^*\r I 

\ t - p «• 
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»•• t c- 

4-a>j^l Lo ^[» :j^jlJI ^\~\ u\\\\ JLflj t jiS Ij^J 6j(j Ifi jIjI jii *^JI Kj\K yo 

^Berkeley principle Y J^jro Iju^ JjJb ^ 4^1xj U ^yuij ^jl^ 4jI J 

<Gl J( \ix*il^JI J| d^^UI ^Ll£ cJj^ 4_L^_k jL J^iJI 

.LjJjUDjjj In V^La JjjLAJ 6Jjj^j)-ca 4x-luLjjI 4fl\5^ i J^j) n i*\ La Jx- 4jLjj J JLfl 

** 4* 

ILxil Jlc ciail J^j Jj ^jLoK ^ >/V*> ^1 ^> g all 

^ ^ P t 

uimI Ijjj S4jflUUl ^mVuntl Lq-i m ci (^lll oLjuajiJIj (^jLil 
O^bla-LI diS 4X.1 t ,q J I ^jl a j tLojj q q Lq^q J-=^J-H ^LLaJI J^o 

el 4_j Jalll cU \ vail pLcdn a^l^ i-Q_JaJLJI m\ >l S oJs CxIILqJ Q (4_i_lj yaJaJI nil 



q! n nil! jni t jiin") J^jjJo — d ^'j^"' 1 1 Q II CjI. \ ifl **) J[ jJcilJl -U£. — <LaL*JI 
oLio-bL Jl 4jjl]3 A I J^oj <£jJI jjjJL) t ^ win LjL_=J ,\l£ 4-»l i m aLI 



43 



4 V 1 <n\ll 4lL) s lV) 



:John Barow jjL ^< loll ^pLjpiJI .- .r^ j ( j^^o JU^q ij^J^ 4^j»_^ 

j-Ls .cjI.u^oH JxlilJIj (Jj-oLalJI uLxL^. ^^qjj j^-^ II 4»^j J^j t5jj>^ tl 4 \ i^LjJI 

^ "i ! I g Q \ 1 1 Jl SjLi^JL) jjjQ m^l 4_3lqL^_i LkLflJI L5 3JI S 1 1 au ^1 Ijj 

jjiJl JL-C i^u^o 4j£J «• L^_» uj <J^^lll 4 5j5^ 11 ^AjLjcg \±±1» l^LS 



Jl Jjua^lL! cjIjIqaLI JxK"JIj JaiaLilJI ^>l .«>-w ^1 \W ml j <L^L=^j jl T^.l ^jjj 

LU jj^u)) ioLsdl 4 m ailll J 6jl ajj ^jl OS g (3 *> 1 1 \1a> J I 4 5 j 5 ^ ^1 ^tliiiljl JU 
(ilAj 4 ,? ((.11aqIjj L^ljj[ 0^-^ ^JT^' J ^-5^1 oijI ^_jl * f\ ml ^ 4 » j 1 H JL jLfllc^jl 



ijjikj JJ Jjus^jJJ 4n ( 1.1 J & 4 j i^LjJI ((4-Lal mi \ll )) L^_ii Cxil^ L ^i\ J J 5 * I 



P 



t t t 



» .jj^i 1 1 i I (J inn Jcio^3 ^^uJI ^Ajl^iLllj AajJ>li-LI 4**i 1 4_u-aL»j 

J-iftl JUil ^L^lill i^L^JI j^jUII jL jLKiftl Jl J^>>: 

jLalL^l Aj-^o ^yj-ilj L^3lj pLui^ll J!Laj 4_)j_Lz>j J^^-J ^Ixaj t4 fl tfii ^ IJ gj^-cu 



- - p fr 



. dj ^ "> 1 I 4_ua^ ^j-o tullo jIjjL&j ^yS * j 

jJUl ^UJI ^ <nx\\s ^liJIj i?^L> ^UJI ^liJI aij Edwin Hubble J^U 

<_£jJl (djj^ojjjjl ^jXuj)) -tua^j iil^JI JX>l^j ,Ljjj)fl Jl£ J (J UjjLhj 
Jj^_lLo Jj-O ^Jj-flj LdJ Lit JJLJJJ cijLijJI UjJ 6j)-^0 ^AAJ <(_£jJ^1 S^fc^O j^^XU 

JjIa pi ml Lo JjLc^jjjj *|^4_ij^xi ^yjj^jJ.gj Lie * « lj Lfljl ^jSH ^jJLjj) 3 

^ (V) .JUi&l 

J-C \ JjIa J^l Lq ,.\ \ C. ?rit II ^Jb ^jjljJI ^ infill I J^l L^-ublj Ijj 

JcLjj iiLtuil ^_flLxjual Cj^Lj Lc JJIjj ^^jJI CjIj^-LIj h. >^ll ^iij J^Uli SiLtuil 

/>Aji_s ,\C Iajl^JU Sj^Luil IsLLllI JwQ 4^ i ni Jj^j jub tljjfc a (I fl I , a JaJI <_£wL=J o 



^ lr> III 



Sa^lj Lua^ J-=,SJI j jjuii ^1 4hii-.ll jjLi cLiSI .j^aj 

CjTw^j J-ua^l <J JJuG ^pJI JjLi ij^ojjl 6 JLL\\ pLuIj ^ji^l 4^^j 

Cj^I^ LoKj .ji^l CjL^^j j^iic. j^j uLa^j JJLij ^xll 4 ji^l 

aUq'i J-^j-q JuC dlJj ^ \ tj ^ j^ol i^jjj Ci^^ao J-ua^JI ^3 Lie OjljI ilaijjl 



Uc dj^Vi ^ Ciij^i' JjL J j) till ^Jaj.iuj ifiUjJo ^1 ^jxuJ J)*" 1 Lo J£j 



^UUI > \ ^QJI ^K/jjLj j l^^aSl i»:QJI ^GjLij »L^1 (jjf. Mini 

Pierce ^ji ^ys y^-i 4^ j^l ^Lj| (j -0 &jLj^ JjLa^ ^a J 53 <i>lj * 4 < n o m &LaJ 

Albert ,\ ^KjU o J 4±>U ixiJI .i*. J La a ./colli I >I*JI n-^lJ Arrow 



* p * 

J) nnj i^uS ^jJI i Vm I ^ :nfll jLij^^I 6Jj5> Jio j-JlU ^jl J^. 

c c 

^ ^ ^ c- 

4 OjQ ^ II J jJt Jj LjL (JjjjJ J^JI j[ (Jjjj^a jr\£ j^ju La Jx. * jfl~i <nll CajLH 



~-> o\^ll ijjJaj La-^J nill 4_LijLa> yGLxj g-j) i^i II 4 t nil p-La^njI 4_iiu£ /^C 

".JiuaJI pLj^I J ij^klll oliLi^l c& ^jj ^^^^ 

^^-o 6Jlj_L^ 4 * (jj K . La Lq^j 

i^SUI JjLuII ^iiiLil ■ -■*»< Lo^» Lo^ George Gamovv ^qL 
^1 o.lr cjIjI IjlaIjGj LLGil ^p^l mnl U^J ojI^ j-o^1 iLii_=* 

p ^ t p 

JUil O^jLjco <> filial! 4^Ui_i_> 

|J JiaJI t>4 J» :Jj^j Sjjt^?- J-fc JpL=>-" Steven Weinberg «j J^bjj 

isLk SilSS j pj.nj frtf & ^1 ^ ^^J 1 ^> J^J 1 J^ 1 (> O^f 

g ^ p p p ^ 

^^«.JjJ^ .jli^k > 1 fl*i ) Loj j — Jjl> Lq-lS 4lc 




Jl *jUj-a JJJLJ JUi^^U gLuiAAJ P^JllI jA»J jlAj J I J Jjl" mjjl wlCj 

jj ^ j ^^iu pLjI Jjti LaJiU — jljl /^^La j ^j^-l Sj-c w^H* 1 jJ <CgX.^H 0^ 

HcUel JiU J_C Jjlc Jj — 4t,ni Ja£ ^jil JLJJ 

-m uaJ I — Janos Plesch ^>>Lj 4^11^ River 



<3 4 mijLj 4^ol_»_La L^LI Jj>lll ell j (j mul <_pLc 

» Jcl ajdoJJ 1 fl n 1 mjj CjI ^ i ^ t/^T\ 1 1 Jjl L^xc i_ J inj t j-iLo jrUlj ajfcl ml 

UJI 

4 Qj^ uaJI Cj>gJi ,^ tin in 11 4 u^c ^ Jx. 43jLj^ IqjUI J->l"w7rnl jl^j LSj 

^4>j SjtaJl-u2 a-aj 4_lLc 4j i^JaJIh ^\ \ 4 IJ fl II J j fl j i I jnu JJciLc jj^-jlj k j i 



* p w w ^ w 

LlLlLc s ><Jol uj ill j S^i^J^ jL^j^I ^j^-j c5^l J^LLuxIjI *_j^L-v J^a ^xjj^^j 

*** ** i * * ^* ****** «** 

J <^l ur _cl j-jJI 4_>jL3 d J^j J I ioj^ t 4^c.j,> <m^I 4lU* II ^Aflj 

■pi * ** ** ** * "«,*'* 

Ijjjj jj^a oj(3 k .JiLk ^y* icjisil oljrj^jJI c5^J J-c- Jico j Cladovv 

** ^ ** v- * *• 

s»j <G_jLjl1I LuJl Ci lA J Lq \ \C « .4 \C Ij^jlJ I oj I j)fl 1 1 s^i^^i ^jJLq J^j^ j*^*- 

aL**uj > A^ljp ^ ilj Jsl Jl 4-xjuAII LtL Jo HI I ^kl JlLuj 



.4_Lo Lajfr Jj-ka ^j^-oj *i! 4_jI^ iLo^-oCjj J 3" =h ' J" C ' 
a Vs o i 4jLJ-iiaJI jj-o c5j^I 4 n U Q ni\ A 6 ^vul ^Ki" <jl iL»jil Sjl j[ Ojj^ I j-1 

** 

iG-a^jl ^jJI pI j-jJI -\oc j j)\ \l LSjjL jyju> LAjI Ijji jjl J-c .f^J ^3^° 1(3^1^ Ij'hj jl 

** * * ** ** i ***** 

^ II ^CJlJ ^Lj J_ujl3 Jl jhQ^I J^aJi I ftvj J_C pLlJI ^j-o ^Lj-ujjjI 6 ^ j qj 

.^tJjLQJ ^ LAjl 4^1 LA^J ±Jlj ^lyLSl jlji Jjl JJLJ Lq-Julu^ J 

I jaj^ Jjuili Cj^I^ 4^ La <^il \ \q < \\~\<c\\ 4 n n\\ \\ j^^-l I 4JL»jil Sjlj[ 

^■j^wnul u*>l .^Ij*xjjlj^j *_jjW Caputh o^jl^ l^anJ ij^fl (j^o w_)j-L!L ilijil j^c 

*jl ^ in^ll 4 fl \~\\ ^Ltj JiL& j^j Oj*J Sj^h ujuQ 4i ^ £*JLj ^IJI ^iij^l ixL*i 

V*,* * * jLug jij Ji*c iLflljil ilijil jnU ^ iljjil Sj^jc ^JLU ciljJ LLg ^ 

*^ Min^ 11 6J^Ll* iiC J, J J" >>\N 4_i*XA LajI MfL ^^iij^ll 4nU< j^lJ djLo 



Jl iJLuil 

tin at 



olkLJl J*c L ALU Q 4 

Berliner o^L^l^ ^i_J ^ 4i-p ,n c* >^ JLjJI ^^jJ< Jj «,i>j^Jl ^Ai jl Llj < Jjj 

i c 

4Cj^->1^ ijji-i 6J^jll ^^aj^ll 4 * U 5 j pLu^II dt iVnl Sj^jjI Q \ -s c. I 

.1 0 ilc 4j> j \\ w n <_£jJI n I \ ^jLaji-o ^ \ ^ <<^~ J^c I j \ >^-kj «L^jIj^X> JLc Q ^Lfljj 

ta-blTj *J^U1 <> iljfl^l iuAiJI ^l^lL IKn.n 0^ ^AJI J>U J IS 

djlAll p.^ti — Marcel Breuer j^j^j J^jU ^jJj .JiU ^jU jb:^ JLc 
.Bauhaus ^jU^LJI }\ ^I=J Uij JLiwIjJ! aj^„vJI Jac j 4l^c j — ^ mil 

JLc ^^iLJ ^y£i\ lla> J^ jkj <j»iU^ jjj Ij ^IS jjlTnViJ jSJ 

4^ <u ^jJI L-ajl j a cull ^jUdJL LuJI iiji: dul^ j .jp jU^^l 3 ^ ^ ^ 

c c 

h+ H ** b% 

pjj^JIj t ^jjiJi j J-c Ij^j ^j-^j 6j>nJlj .j^jiJI ^Oilj .^cljniJI ^jLoJI 

^ jl; i q 4^>.j oLcLujJ jjjajj w-i j ^ \\ ^ jLLli j^j-jj fcpllt J- 1 ^? 

^ c ; . c 

^jJajJl jrt^fllllfl tjkfljll JSui laJ-u — pLLI 3 ^ fl i^s J^c jj5> j Ijjl 4-fljLij 



I^Ajii t 4 ^ r>L» ^^iJ pLoilJL <Gli*iLc. ^^jjGlj jjjj iii ul 5lx3> Jl^Ja 



.LluJI 

.Betty Neumann jLojjJi ^I^j <G jtG j5Luj ^j^I <LJI ^ ^Ijj j-xj * > *\ Y V ^Lcj 
> T iVs ^LijjsJI JJj jaJ 4jcoLw JI SjLj J 0 L5l L^\_i~wj .^JLiHl ixj^jj SjL^ 

c- p _ t 

* PC 



4jjL> ^fll^Lc^l J[ 4jtij ^jjl 3^ j .4jj< C 1 j 4j i_fll Q Vi mL 4 j If JjJj jij 

^ J&\ ^lifill ixu^A ^cLuai Ul^i eLL :<d ^ -Jli L4LI j£ 

'ill Q ^ n Jjl <M i^ >» 4JiL j%u^jj L^_j 4 ii InLaJi <G_i^Lc * Us > 4_> I q \ 1 1 ^Jj 

^ <3e^ U^^e ^jJe 4 ^jJ J! O^j ^Ljlil 

M ^ P S 

JIjIjLjJI ^Jbj ,^Uj ) uaJI Jit ^Gjlj ±j 3^1^ 4_» ji J ^Jj>j-o Liol jl JJLjj 

iLoJ — f oni Mendel Jj1* .jA^a JLc LJI cJilj ^Ul 



, w-X*-2»J I ^-fij^^i-c 4 l^wl ^Jj 4 Q \\f Sj^Lia o J 4jlo LjjJJ Cx£ n nil 

J jjjQni^l J} <&\jLlu J 6^ olj 4_*_* coaj *Ethel Michanovvski 

0-m-*j£ 4j-K Sj^jlo (JjtiaJS hj\ i %r\ 4,51 V\ \ I fl y& La ^jj J CjLuI 4 mn% jJL-iL 

J -s-L cJj^iio Jj^i=> Uijji-ii}) 4J jiL. SjLAj-aiJI cjIjjj .Christ Church ^^iiH 

11 ((!Sj^Litll ^^li ^ JjIa jjaj L^jj JaUJ> 4^jjl-%\l 
^j^JI fljjJL l^JLkj LaJI Jl 

Cj^L^. L^jU j^=ls 4IjJ1 4J jjy> ^1 ^ iinS j^Kjo 6, \j mil J^o di^J^ :L^J JUj 

<u ^LoLujj La (>) ciLJI j \ mil iij^_JI ii5*bLA.S!l JjLAiJl ^ ifliXo 

j ^(j M 'j f-j-L' ^ f^-^e ^1 Loj (Y) .^IxAj jl ^pi-ili 

SjjLL^ J La^Ij 4j»l — ^5 nufl^Kjt 5 5jj .0 o^l^ ^^Jl LuJ[ ilil — cjj^jLo 

Sjj^JIj LJI ^ jjlH ^1 J^SlI ^> ^1 jz\ ^[ >^ ^LUI U*Ld *i 

12 a. JLflJIj J j fl 1 1 < i.n^Kj^ 

I^lIaj 4^1k l^j 43i^ c^l^ ^1 Margarete Lebach >LuJ cuj^jU jJLZA\ 



IS 



J/J jrd L^jlifcJ-i qILljj Sj-JjJu ^LlAjIjS LgJ Cj-jI-^ — Pjll 4 nfl (jl /u 

^LiJlj Lg-ol ^-o ' . J laj <jl Jl^ LujJI ijujL J-S^J 4-iH»Lc 5 ji Ai a £ t 1 1 n L<ua Jj->1*\ ni\ 
t$-zv O -0 Iff * ' ^ ~ s ^ L*uJJ (jt .4-5^LxJI GJjfc pL^il JlC ^jLLIiIjI j-UiJj <jl 

e- p c- c- _ 

Ld^-^ljJ jlj-OJUJul JlC ^,3 U"> UJLJ Lo J Jj2 JiiL=fcJ Jjl LgJ (J ir^g^l 4j| CjIj ijL$_jJ! 

^jJI — Hermann Struck d JL^ j^a <jjL*II Jlc j*- 11 ^L»i j ^Loj ^JJ cJU 

Jut jtw-oj ^! j 5jfl t r\j 4£^JLa 4_a^o SL^JI ^1 £A IajIj 60^.1 Lilj njAll {y* IL all! 

J 6 I « 

5Ljw J iixi^l cjL>^S!1 pLmuII ji^l ^ Helen Dukas ^l^jj ^-L^ c^l^j 

Cj jn^-^> .LtuJ| Lai mVt 4_jLiU 4_^^3^j 4jjLc^>j 4 r^il-k o t^J-tl^ m'> il 

4ljL^| JJLJ ^jiljiJ] ^Jji^ LqHc \ ^ V A ^Lc /^l^ ni*>j^ 5 ^yj^ lUj-U c^^j-i 
4-oJa*ill)) jjjS CajI£ ^plil IjA 4 C_i S m kjjJLj LJI O^l^j > , a 1 5 II 4 1 1 Ac <_jL^1JL 

p 

^U4i^!l^ 4ijJL 6 j-> .wll Sljjsl Jjj's't <n ^jjjI^jJ ^ U^i (j Li Cj^-3L-ujj < tj->l"' iVi \\ 4jjLfl-Q-» L^J 
jjojl^^J JlC 4 Q \ i^>^J I Cj lAjX^g ijl^ja-^l ^ ^o"v (3 c-uLaJl 4j^joLq ^j^j-oj 4J^ IjiA ^j-o 



^liiiji rvr 

J-C 4-LJaJ iaLuJUjI p-uij J^- LflJjJJQ <j-o ^X.jJ1 Jr. ^LjU Jj fcsS Mil j V\~~\ II ,j-a 

4_LLflj iajLuD SjLc Cul^ L^-jLi p 0 l ^ ~t (j-o SJljAjLJI V\ u\\ ^jAs*. J| L^aLcuL 

Cerberus ^jj^-j y^-u J| SjLi[ «4J,Lc ^^jr^/L^w Lgjij \$ a .n^ La5l jl t^^^iJI 

jJLq J-c SjjLa LAjI Cx>1^j ijj^JI 3 5^ it ii^ll 4"V\ CjLJ^j J-c ^jLJ! ,_>K \\ 

P p * c c 



2^ 



4fl ia^l JUdl iijJ^ ol^jl jAju j 4jlx JjI wVni ^jLaG jSj t (.4_i_^LJI 5J^I« 



^Lil 1^15^, j ^ jl^j ,jjJI iij^ jl ^^-flll c^l^ 

C PP P p^ 

P * ,5 



C ^ ^ p P p P 

p w p Pt 

LoJ-kC ^^j-o^j dJj j^J^j i^j^ilL) fTio 4*jjJj j-o 4Hfl^Lt cJJq oiLfi — dl J -i l tu > 

p 



Frieda Kencht ^ l^uji 1 a r> ,,J cj\ £-uj-^ SL>*' j a5 cjjaJI 

^JlC JjJLjIj t^jj^-l m\ ijj ^jIlIjjLo J-fl-iu 4 \ <^fl II 0 JJk O * r\ . pL^ jJI 

mi 

JLlo 1^1 Jlc. L^jJI jlVt" jSllj tj^l ^jLj (3 cl3^>£! ^ ^ l$J>U :<aJI tT u$ j ^1 nuJL 

^Ij IjJ ((.gjjUl JLwjJI $\ mill Ja win ^jJI 6jj 0 iijjJ^JI ^jfc dJj j t 4j^j^L! 

i f C- t 



(^ULi Evelyn Einstein 3 uuj ! O^l^fl .>*\°A aLc 

i 1 in. 4jLj ^j-Ioj p jJsl ^1 4^.jjJ 4-^I^J^j ^JjuLi I n si 4_> jjl 4 \ii^r. o\-5^Lj 

ulal^l ^ t Jul (J '-^ * "ill *A JJjQ tSTJciifc. 4 K mi o ( gl>£.S!l la'^Lllkl Al» 



23 ^ 



^^«*^Jj^JI \ nit I 

Jlc lJJju Jjl^j i^G^i L^c^jua^o LojJit I f> i m^l ij^flJI AjJlLsLjJI O^La-Oj^L 

c - 

Lo^i Jjljjl .iilaljL.ll ^ olL^ <Sj^ o^F^ v3 a^j^J o' cqLjI It 

j-LflJI ^jljIIjIj <Lo J| ^jl J*if,l J>C CjL)I U -*» ^jJI^J Cj-LdjI La » 

<1 1 irlfl ) 1 11 ^ ^rli/M 1^ *^\]r\ II (jJJj J i,1 1 ~* ^j^Jj ^JLjqL^J ^jlj^i (3 ^ ^ ^ 

Jj^J i<Lo >» J- 0 ^dJ>^ -^ J fn ; t ^fl^ 2^^' -^J 

JJ 1 Q I injl ^yllll <GLI U -*v Cijl^J .4"n i^-^ nil ^gnfljJI J ll^"l!L> A^fl-> Jjl 4 nifl"i \ 
^iVinM ^ — ^> jry^ J ^nnll — d^JUaiJ ^Jl^ S^LflJt 

.^fl.wrt ^.Llj I 0 M Mill cjJ J J Lqj iilLLil SL^JI O Jjl-^*^ JjJ^i 

.pUj^IIj pWI ^ ^^LjJL> Ijjj^l ULsIaI jjljjl ^I^j jl ^wLill ^ 

:J^fiU S^o olj 4ajI JI n*s Jiii J^lj jl J SjL^j 4 uju 4jl LJjG jAaj CajI^j 

p c c- > c 

^JUJI Ji QjsUj ^j^iJI cUxJL, p^iUjI jj^li ,7u J^JI JU.JI aUjl) 1 *yfi\ 

(JJLoj illft n y LcLoj £j£Jbefi i o ^LiJal ^j-lL^j LjLi^I £y u <^^s^j-o fl 

25 «.(Jliil 

IjJij)) : J^fl_> i—iYv fl 4 U I lu 4 miu ^-4> 4 U > 4_LxLxail 6jl fl^"v^l 4^slc j J Q 1 1 

M 



<j[j^3 Cj^A- jJI 1 ^1 { J^C <<Luj\ (3 r* A <>% ^-flJI (j^ 3 ^T 001 - 1 

27 «.pL>iJI J 

MM 

Lab -LiAil c>q ^ j3» :Sjmq CjIj Jlij .U^i LcL-LjI 4 aiiu j qq 1^ ji ^nfljll 

PC- _ t 

4j J-ojo ^jJI ^Lklllj iLAc J£ ^LluSII ^^jjJI UiirfclL Lli^tj llL* JSl ^1 \ \ <\ 

^ ((J i Miflt La 



p 

J^jl ifi^Lc O^Ja) LajJiCj .Jj jji L^j ^-^JG Lajj ^^iJI 4_1jLxJI ^ ^lLusLLq <1u^j> 



**** * " ** — 

p p 

p ^ 

^ 1%*^ SLpJJ ^ ^» :LaIj_^[ J Jli ^iJI 3 ftfl^ll Sj^jil 4^% « PjLuzlLj^ 

5* ^ P 



31 ((.J^? sLaJl oj^e t> idiljl* 

p fl ^ j-^-A ^jl.ni 1 J-*-Q 4_Lfl^o-o 4_> jJ J^*-> 4 /nflfi LLaijj Li t4ajij_ll 

:*iLjUa jjiilijLl in o Jx ^LLatijI ^_fl _/X-1j .4j p (} ft jjfc Lo Jx Jj£yUL oil J ^o^-j 
n <a^l w-iLi jjtoj tLL^-uaj jli^l jJjj 4_lA Lo Jjl t^jl fl J^-o y\j£JI 4j Cij**> )) 

ft* 

^ 2 «.4j ii^ jjii <j£J 

p ^ 

J\ J^. ^Jl .Dimitri Marianoff ^_s^>LjU ^^Lojj 4^u1 j-Jl* 

<J ^1 r> fullj LuJI \ ^jl ^Llaj-Lul^ J-iju 4^cljjX^ Slj^-i 1 1 1 ^ \ a \ \ fl\ \ \ I 4 fl i?> 



k-u^j Li^ LoJjc-)) 4iLflJ Jfl-^ j \ o i n 1 1 Jju LaxS ^_S^jLjLo >, imj 

^jj UjIjLl. J^l |Jj i JivjII Oic jljjJI ^ya ^jj^L 5lj-ol OjIj jjjjjl CjU^jJ 

ft* 

pi (3 "i \\ ^jjjiJI Ij-fii)) : Jj^Ii dl J j^X. 1 mil ^cijkI S J nit J^jLLIlijI ^JU 

.4_U_fl 4 \^ rtj Lo dLlA ^jii pii cilj £A j i4 ((.4juo J-oLxlll 4jlf. ,. v^ >r>j jl CJjOl 



rvv 



5,151 jl s La JL* CjjL, CjI *w .lfcJ« JjSH ^ w- ^1111 

ilLai^ Cxfii 1 " SjLjJ^ 1 c> — l^Sl-Ll J ^Ua^I jLi — Ijljj 



4j>1 Jx. oLlxilS /j_>l"t J^ifl ^fl Li <->jtVill i_L=>.lill 4jj-ujJ1 GAA oJj 

:JLii^ cJj^j^ij ^1 1 > r> 3 ^-uj^j Lq _\\c. 4 a 1 1 1 1 1 SjjlJLo ^ jx- jji 4j| Jl Jj^j^ 
j^jOJI ^> IL^. Ij^x, pL3^t at 3 J^j — L^^qI Uj-u,^ — pJbJI Jx. 

^ 8 .4J 4_ii l^c. ^H^J 1 j j i^H laLalJL g r> <nj in j 



aU 

t_ixu^l 4jil yuL 4-l£. ^ j Jjl JjL* Jlj-uu dlU-A Ofl-fl cilj £jaj 

jji j^j <^>J H ^ l> Jlj-«^Ji I la .4AjU.i j IkiJ 

^ ^lAl ^LLkl^l J c^lAJI cj\^u*\ ,> X>A i^L jU "ill 4i^ 

40 <r - - 

LL), :L^C^ub^o j 4 K 11 oJLfij tjJl*JI (J jJU. jfl nhl 4j=wjJ^ Lijjjj 5j1 a 4ii 1 1 1 djlc. 

t»4 ^ in 4 5 i j U > ^\ 4^Luia. 4_xjLLo a * LaJ mj ^ oLa-uaLjjJI ^JLc llu il 

:4 La oil O-lUa j 4-L>.jJ) CjLjoj^j 4jL*u^ 4jul!Lo J^Zj ^1 <Xls±^j i^jlj 



.JUlaSjl 4 ^1,^1 i^kJI oLul^U 
pIIjuo (J Laj-luj tllil 4 \jfl ojl J^Xc J-C 4_oli^l /;Lii_k 4j1j ^jjLS iVv J jhX. 

idjjjjili ^ui^ll ^_=JI SjL^JL jljj t Madison Square Garden ^jj?^ 

Jot jj \ \ 1^ ^Jj^S^ 4 j-cj Li cJjja^iJ 4 0 i ^ <^ jj^L ^-jq pi J-iJ I 4^lz^ Lj3j 

aImuj f 4i5 wnjJLI Ijjj j ^ jl^ j^j Maria Jeritza \y} jy± LjU 

L^l Jimmy Walker j^j^ dj^^j Sa^c 4^ljj) iljjil ^L^q 

J^C j mil liliLI)) 4^L LjuajJj^ 4jloU^ ^jxluj 4^t^jj ((((^luu JlC )) 4J Ci"s 

42 «.ji*ji 



rv<\ 



^ P 



« -"j ^ .A tlli j tRiverside Chruch j^Lu ^jLj 3 mjVs Lix*l ^jIj mVjl jlj 

j j) i r-^ r <J IjjIjIp ^1 i^Cr \ ol (^J^-l JajLclj l-wuj I) J^o Cjj -\\t\ mn^ 

Harry cLj-^ji 

p 

*L£I jj .L^j J 1 oo ia .^j 4i<n^ll LaJlj Emerson Fosdick 

P 

:^hli ^UJI 4Jllc^ jLu dli j jjoj Jmmanuel Kant Jj^Uj)! £^ua 

p 

JLLfl Sjjo-ajJI f ^ w^"^ mil 0 Jjfc J£ Jjj^jJI JjLtuj^l Lit (Ja» 

p p p p p ^ 

John D. Rockefeller jti&jj £ JI>qL? ^/.m^II ojjb ,:nn 

iLL5ll ^ .^flj^JI ^l^j .jrv^JJ , r ^L1 yoiJI JU^ul jJI IIa iLLLL ^IjmVjl ^3jj .Jr. 

ln^3>flj ^pJI SjiLstil Jjji-ll 4_iIi2Ll* 

4 Great Depression ^jk*Jl jI m£1I p J 4^1 ^"^1 illjjJIj jUaSi^l 

p 9 
.l^-ti 4^jl mil iiLL j I Q^Jj ^pj! 4jr>] ,njl 4_fiLfl1j-Q 

ilj^Loj I oj a ^iJI tiLij will I 3 ^IXluIljI U jjjl iJjlJj 

l^i ^JLLj New History Society j^-l=JI ^Ul UL5JI ^pJlj mil 

^p ^ _ p ^ 

« - w^^^Jo ijl 1 Jit ^ j 4->j!S cut J I 4^oJ^JI cljl (jAijj cjjjxJJ L^jJJ 3 jl^4> ^! io^LLoj)) 

p p 

: JLai ipL^AJI XX Z\ uilj ^ g < m M p1 all I jjo Loxa j^u-al L^p ^^icl 



<jt J^5l p^^Jj .Lijruuax cjjV"' ^ uJU SSjjUJI U ol^>JI Jjij Lojj» 

jjj^ int II LaOaJI plj^l jLl^ll - folic £_flLJ_LU ^jOa l^Ofl XT 4i,m'i v^ilcl jJ 

in JlC jjjpJi /,Jj Sj^Lc qLoj's ^ II g > mi ... JLlail L^-tAij ^JLaJI <j 

olj-»j * ^j-^JJ (J> i^i^Llil cJUj^l ^ o iitjJI 4_iJ»jLJ! nol Lo (jl-C-^uj 

o3 j * (( / V » I ^ Jc, y& c 4 uj t ft oLoiKt N ^*bLuJI Slc-jj 4 « IUI1 oIj^-uj J-c 

A\V\\\\ j^uji OjLclj 4 Jj^ll tr\ ,3 ^j-^a I*1a jhCsjIj lJjj-j j-ij 4 fl i r\ 

J* J5( jjiu J^Llj Leo I Jj^l L^La^a (J j^LII i^LU 4 gj^ ,^ O J j j I j t iiol£ 
j LuQJ jj-la '^J*^ 111 1 11 4^aA^JJ • I « 1 1 ^jj^JLm-^ Jjjl" uu tl» IcdLLfl ^1 rnft'jl 

ft c- ; ft 

lj}» 4_jL £ jv^a i jJlife (_£j^l 6>o Jj-oj LaJoxi i4j^_^£ij JJlC Lfoj Jjl j5 

^((.Lulll jJ-i^jJI 4-11 1110 ^_yjj±± lJj nit 4 l^il mil ^i-Oj <^ (J^-O*-^ 

^jpJ-lA oLili^JI ^^Aaj {jJ^ uu \1 jJUaJI u^q ^ilc L^lSj ^AiLl 4a^jj dul^ 

4jljq ^jil mil ^JLLxc Jo^'ifc jjt 4jJc 4jU a^lj j^j J-C 4j jji^ll JoLfllJl)) ^ 

***** ^ ** 

*% 

^ f- * p ^ 

^jjjj jf^ uHH^ ^ <U| C5^^ — ch^j^L? i^LU)!l j ^ ? Mm ^1 

^jjI" au ^L) i . i J ~w jhLLI JLflj^l ^ j 1^ Y) /^o ^Jj^ tall jJuu IjA Jjl J_C — j^-J-flJI 

4""** f- 0 

*4 Mfl mlL ^ 1 cu'ljJl jL^a. 1^1 ^cl J[ ^L^jJI J^jl (jubl mjjSJl (Jj «.l 0 UJU 

u=J] t a ljj pLiiil ^jliil JcJLuj 1 (3^ Umi J-c j^a-ua 



(3^" ^ cjNI \ H ill cjL> j^-^ <il t j^&jJL ^jj^a <wjjLi 3 C-U^ LoIa-luJI 
^jmKjLa o t^JI j^jJL) L-kJ jLlIj 4-oL»JI <Ij^> c^jL*-* Jl 4iLil 

■ Ajinnti (> i^UJ\ Alj^kU ^LJjl ^ IS ciii Ol JL? jxi 

Cxx^- L^jj a 1 1 IS ^^1^. 3 £> jj^^ll djl^voilj gj&Liil <„^1"^ r\ 3 LLujlIjI 
^Li d^Liuj *Rose Bow] parade ^ijjjtil j^a^JI ^IjJL JUi^^I ^j-a j^l=* 
^.1 J^i SjLj J <jl£ Ujlcj ^^Li^ j All Quiet on the Western Front 

Mojave desert ^JL^^o j j.,^^ i^l 4^c^u^1 5IU«II cL5ju-c^1 

(j^> JA^ ^ -^j ^L 1 ^ 1 ^ejJ 1 J i?^ 1 <i ^-e ^jj 

,iiLkL d\K \ 4^Ljl ^ i l roll jijJ^M 

Robert A. gl^jl 

^Lcjj J wnnl ^1 — L^Jj^LU U^^iJl^ s^juz Millikan 

ibUo Sjln^tll i.>?aJL. <GLS)1„ — SjiUJJ iaJlil 3nhMl oj^j US — I^Jii UYT 



- i * ^ p • f .* p « p 

4^jj^JJ J^jl 1 mm J ^ mfll Lu^ljI O m 1 Jjfl J?A5 4 (( 4juClA^) I S^UJ-^j 4aj j-lAjj fl's II Jj^l^ mm J 

P ^ p 

<j-aij Lai jiAjj^ !l ^rpllil mi\jI ^A.MiCn ^Aij <j| 4^jjJ 4j*al»JI 4jj=».I_jJ1 

jyo JjLi j 4_>^ j J 4^lu jl mall LuIj 4a1J1 ^ji 4_jj^J 4 mU^JI 

p 

La.jJjjVs'ilJ LxjjjJl-JLi SQJu* jLt Cj1\i m^~v J^Jj ^l^jljn /jli <lLl j jLt bjMcj 

p p 

^1; Mill Jl JjjJI ±a» <j\ ^1 Amos Fried jj^i ^ j^l pI^JJI 

Jl 1 . ■> m't d ijX- 4 i A S j LHjUQ^ 4jUa 4_fl_LaL*3 LiJjuQ JjK > I i o 4_iic -^J J \\ 

jJljilj ^l^JI Upton Sinclair ^Knm 0-° ^ rw»*l ^Kjljn ^LL^I 

^111 J^-^JI Charlie Chapiin /jJLLl JjLi Jiull ^ J! L >nilj pLLujIj 

p ^ p 

Lck <J^3 1 4-Jj 1 n m 1 1 ftjX-l inA 3 ^^3^9 4o1LjlJI nil! ^ ^I'l mm ^ J-C ^^LtuJ 

p p p p 

4jl JjlJI ^ \ 5 ^ J-^k \ ij jrLaill 1 f\ Q \ ~* \j (jLoOJ j\ K M Mil J Cj'^LijjIj^Q Cjjlj 

(J| K 1j <ii S^£-J J3J^ uaJ ^j-iLi-^iJ-kl (Jj^ Lujj fl > lli ,JI 4J^_l^^ Ji\c j .4 icLoILa^i 

P # P c P 

JaI pLjI 4I5UJj <^jL Jj^Ij mm J laiH^I d5j .ol^LflLlj O^l-O^j pLluJI CjI^J ^ 

p ^ ^ 



VAT 

: ^Kn mi i^jj I o ilr O Jj-fl <upJL*JI Jit ^ hti « * I fin i ^^jj £j\ ^ n\ O OjI» 

— p p 

fcft 

c ^ m P 

JjLll jjiJI j-c < ^jj^Ljj^I 6Lt-u-ujl IjJ JjLi) iLLLo j U^lj 

oils 

p ^ p ^ 

<jA i^j jLLij JjIiAIjI :jja^JI 5jq /t»U J 4_xjI_>JI gal nil) j^.1 ^ 4^yn11 



p 0 5 jj ^jjsj i^Hj i U » ja^Lcl^JI |a^jjjLflI^ul LojA^j .City Light s I « o 1 

J ujilfcf ^! ii^JI 43JjJs ^ IwVij j J Li <j> ^uil J! 

p ^ p c 



^_jjj^JI olijl J^L^ j^jJI ^0-0 ^JjiJLfl t 4k jj^' j^r^ Jyj 
j\ I mil oll^l t3 LjjLi^>. Jjl^j 4((LlAjlj p ^ 1 ^ ^ 1 jLtu^.l_j IjJiLcuj 111 J (JjLoj^JI)) 

p # ^ _ ^ 



■ T Jf.l Iflja ^j, \o"^flj ^Jj^=» oLcLuJ ^jjiojtj p(]U% tcj^^U ir^j\c j^ii-Jl 

4_L^.^J t) 11Q full l-Lrh-L) ^"1 l^-jj-al ^^\Iu j Li I jU&iJl 4JL^.^Jj^ ^jl \ il (J 5~1 ml 

Grand Canyon o^H^ jjI ^jIj ^^kJI j Lii .cJj^^J» Lcx^j^t 
o^iqju l^l^ ^jUI — Hopi Indians a^jj^SlI j^-ll ^ jjx. Laajj 

jy£L J^aj Ij ^IjU pLL£ 6jUrlj t Great Relative «^jhi>ll 0 wh\IIm f^lLJa 

Vl .4_J 4j<!j rn^JI 4^ 1 jyi-^J JjiJ I jJi^W ^3 ^ 

4 Ml Ci La II u_Lu-a^JI lJ -0 ^ " 1 * > ^ j£.K 1 mi J I jl II Jjua j La, \\c j 

pl^xka ^1 Jj 4 4j Jlil^U IjcLw ^jjjl y j^JJ ^ uaAllli J mi Jl 4 

cJj^j^-u (3 ^1*\ ni'i il LfcULll ^jJI XY 4 1 K I 4^_> 1 iii a o^La- 31 4 II ^>Ajl!Lq1 

U^?^ tl^ (S^ri *^J3^ ^tJ^ ic^ Sj^^JI 4lixojJ1» rL^ji JLfli 



p 

^j^joC^j lJ^oj^ ^_^j> H 4 j^aLxq ^jjz ^jj^lll nil! Ijjfc ^JlLo uxll ^ l^oC-^j 

p 

— ' - p p 

Cj-ujJI £j < / lj-^jLo ^j^o Jj!^!I 4 ^ Uuua cJj^j^-lj J^c Jl ^h>l3 ZlujI jLLxfl Ji^j 

^USlI JuViSll iJj^ jlil JJ jj^Ls ^^Jl i-JLlil S 

^ ftvlill 4 i i^ir pI iAr I /^q ijLaJLJjl /jl^ Cjos*. t4Ynfl gj ^1 J^jl^ mnl t-iAJ 

(jlo Jl jj»*r>ll Lxj-o^. ^Ir^jj t 4n^"il o jt^'il j War Resisters' League ^ j^JJ 

P 

/7ifl i in ^-ji -^3-^ ^j-ai tj^^h mil ^ q t^ijjd JLal^-Li ^Jj^JoLi^o CjUcxLoJI 4j^j1-3Lj& 

^ > mi l "'^ l^J^ f\9^? j\ ^Js^lU jr^i. ^ 

j jj^UJI Norman Thomas ^Lq ^ O^J^ 1 j^i^l ^^Jl 

u< ii^ *,!» :4j , Ilia 4^ila_» pj /oLiAljl /J ( 1c .ij sj^ 4_)jL/V\fll c 



6^ 0^ jWI t> Ja^u JLlXcul J-c SjjiJI U(|^\ft grjo.i j-Ll^ j LoUl c,i j ^ Hotel 

^ J I Helen Keller d£ jdx* ±4±u 



J -6jr\-i^ 4^u2>LL jiUU ii^X- ^-ijjd JjX- j^iL» LciAJ^fcl Jo-saJ-l ^^.^-1^ 1 nfl ^. 

t PC- P £ P 

^^JoaI Li jl mi I JjJ limn I Ll^J , J j jjyk * 1 1 L^J ^^,5 ^ ^ ^ J 



ilLuj JjI'i.mmI ^ J-^Jj ^ Youth Peace Federation ^ „tll ^LAJI jU^I _ut_> 

^ 9 « i^Lux 



^ mil ^jjll OUjI 

e c- ^ t 

Jxl* Jlij <^j^JI £^LuJI £ j^1> 4JLki1 ^ — 4-LLJI ^Uj, ^jlJJI 

-J j| — \ q \\\ aLq^Aj^I Sj^lll CjLi^jJi Cj-usij ^iJ! ijj^ll 4_lL1_xJI ^jj^JI JJU CiK au 

:^L5 



Lxi^jJLjo tj^^ Jjl 1^ *Lo 4 \3> H 4lL^ujLo-o cLul L^qJaj lu \ jjl n i JX-l^fl 

4 a ^ II ^Ij^J ^JJaJLl j^Ai^ll ^.fc * 0 ^ ° c Luuj| ^Ji Q J ^ 1 1 L>^ 4ji^ La^o 



j , ri ^ jij .War Resisters' International u II c5 ^Ui 3__JjJI ic 



^ a ^ t ,^ 4JL0J .3 U1 mil Jl jj% ir>ll J ujjjLill ^ ^*^LJJ ^laJI 4!>j^o j 

bala ^ c-filjiajl Jl=J (jl^J C£j^"' 4-AJjjl l-ijh^. ul<l h<I la Ijl Jt 0 1 m IjLa l^^JiZ 

p p _ m * 

^ j^uj t j-JuLl^o jl j-OuLiwO Jiulu CulSl *\^uu ij^^JUXA II <^Lq V-^ 11 pljLi J^JUJ Lc J£ 

p p p 

- _ « M f"J P P 

.|-^LJI Jl <j£X.IJI ^IjJ JxjU. 4li-u=U 
^Llll Jj^l 4LilL*JI wij^JI Cj-oJ-ua A^i tCifljJI LlJJ J J 4ijJU miU clii 

^1 jM*Ui J IjJ 4j^j . jju^ *d ^1 4 j ^11 ^ jjiJI dJj Jlw oi ^1 ^ 

jjt run I) ^jjjjjJLi i(-<i 1 inll loaJI ^jjjjUl pIaJL ■ .M U % jjl * A*iLuJl 

^LsJI ^1 N^TY ^Lc 4jjjJ Jl wJJ^JI 4 ir^^t-Lo IjJyQ J^l^ nijjl J-uS J 

4JLLc J La^ * ^Ajjil J J iiAj^C JUT ijljjJI J ^llAljl 

Nati on 



LqjIj ((AjLqj^JI J - ^ 1 ^ ^ I /in II ,^0 Ji ^ M oLiiLajl ^ii^J Jj ^. o ^l» : JLfij ^ I mill 

Jj U"i mlj .^^iLuJI j^i^ij CjLcI^-J^ ^ J IL> 4 lj^ A 4jJjJ 4Ajj£, cJLlA (Jj^-J (j' 0 '' u 

r ~ w p p * ^ 



VAV Jyxix^J^ J^u j 

CjLc ^juO^C 4 rn qLlOuA ijjjju ^IJLlluI j^gjJjJJ JjLuIljl *uL3 \J >^J uiJ ll 1 ^ -_^> a 5 ^ ~ 

PC- c- 

H Oe^i^l <j' .<OpJJ l^liijL^ J^ijJI oiijl JjjJI itU J 



4 lIsjuJ j^ojJ^LI l^-^H jJI jj* 1 1 1 ^ a j 1 1 1 a ^ >«n 1 I oI^julC ^LqI SLjLS ^ 

* ..... .. 

bl \lj qLuLa Oj^l Lo 

^IjjJI jjhnml J^Juuo Romain Holland JL»jj oy^jj £ ^ 5 j-* oljj 

p * * 

^j£- & jLjUlJ Jj^-gJ JLaC y^C n^ij ^ Jjjl") n\\A J^AJ » ^Lfi ^Nl mil Jl S^CjJI (J 

<jK (jlJI 4.aKII ( (4^jLu» f±uA\ 5lx.j JU c^l^j — Lull! J jjl 

jl 4Jla J5l i *}*y (j ^rl null kwn Six. J c j^_j ^aii t4 njfl II u> Ajl_j l^J 

.1(3 niCl\ 



N °\T\ J ^jn U I j JLLa ^l^it j (3 ta Ij^Jk u( !j^l**> in'ijl L ^.La*U 5jU>^ 

Kurt jLj* ^LlSlI ^I^Lii^l ^jJI 4^ ^lIAl^! ^^li-o ^jLL^ Sj^juo J 

4j(jX-J J^o-J ^jl (Jx- uu J 1^3^ J^jJl O^Jjl til J^jJjJJtJl pl U J-^l J-Aj *Hill6r 

g-H^i ^ ^^LJI Jl S^cJI ^! c«U Ji^» -cL J LSI I ^Ij ,Vi J _fl-oj 

Jl cj^j .ij^JI ^ Jl L.Lp.1 i^lj^i^il olj^UI ijSliL^^I Jl 

Jl rtfil jjj^ 4 1^1 <i\\\ Jjjl uaa \ J>->jJl cljJjl oLflj^-*aj 1 9 m 0 Ci in I » :JjiL> 



.yLUiiJ VAA 

^ ,r>U uiiilj j^l wVnl oLLuu j-c ^ JL* ^jJI Fred Jerome ^jj^'. J^ji 

(i8 «.LLiluj 

l^ii-o Lajlc Hj4> J-u^jl . Jj^^Uj J^ J J^ O^JJJ^ ^ J ^-"j 4jj_=JU 

j — UJJ ^jjl uxijJaJI ^1 — Thomas Bucky ^Lo^i ^l^ 

U jr^=^ dJj ilo Ijjj ^^TY ^Lt ^IiAIjLj ^JlxJI UjIc S^iit 

Jj^l ^ OIJ \\ (J^ I) • ^ j^iL> ^yuLo^J 1 ^} fl 4^ul 1 call j^al <3 ili^La 4 /11 Q L1a ^1 J j m 1 

\ 3 ^lu^\ IJ^Uu, 



jsji 

' ^ (( .4_» jLajLi 4 \\sn\ 4\jj^j L"i5L>J Cul^l p 1 / i ) Lfcj^-us ^iais > 

OJ^i JL1L1 Jj^J J-*i iCxJjij-aJl J>>-i£.j^j mi i } 4 
^jAij .^AAjflj-aJI jLaJj^ll 6L=Jj ^jl AaJI I fl„fl ft j^q J-C (JjLLJ I 1 fl * ia ujU laxuj «4_JL jy^\ 

* C fr 

j j-Lfi^jJL ^^^1 Cy*~ '^LS ^LtJl <jLu jl j-^j^-U jj i^i-v JjjIj iVul 

{( . 4 Mil ^ j^aJ 1 Ij-ujJ^J J IA fiJ /^-c 4 J o i aj 



J Lhlj^j JjI J)^" fin SL^JI Ijj La£. JpLujjJ Pjll . j^jjCJI 4j j^Jj jl ji*^Ll 

LAio J1j,\jqH olo.iQ.a'ill ^n^ o JX-I Lo,UC 4j>l ^_jtjj-ijl J^qj «.i_3jjJ~JI &JlA> JIa Jla 

71 . cy iUJI j^SJII lift j 
.ciijJI dL)j j jjl wTkuI pUj^I j^J Isaac Don Levine j>iJ Jjj dlj^l 

t Lai i^ill <j 4n < \j ^jJI ^fl^ .^>ll 6Jyit dJj ^-tj ^^Iu^jJI 4*qLL^j ^JLLuj J^c 

0-° uJ>=^ Jj>^i .Vul jjI .Hearst newspapers o-lu S^U jj.^~> ^Ul 

Mi 

^jJI Letters from Russian Prisons — J^Jj jil ^ ^>jj <ACLU 

L^ji ^jljl 6Jj JLikj 4JLL0 1 io>l ^jjLj im.uI u-u^j t ^>JLlx*j j^Lbii > in&j J>i_J 4iJj 



r^o JUL .^^L 4lsUc ^Joi j Ijj ijl^jJI j ^IwmViI ^1 J^c 



.4J l-Loj^j ^j^jJ! jrt 3U II liLlj nc.L> ^joj fl^uJI aqJI JL^jjI t \ j ^ fl 1 J I J 1 *i r 1 1 1 

4jj1 Jflj t ^ I^ljla i_n*\j ^jLuali^l J <nl unllj ^_LJ^J I j\ \rT\W J_C pLiAlLU 

^ ♦ p fr «fe 

74 «.4, t |fltJlj i^jJI ip.LJI Jya ^,Lu^l J5L! ?t-La3 ^LkxxajJI 4 nut VI J\ Lixjl ^jl 

I <o iSjLfljj lis ji-o (3"^ nit ^Tj li jLqIIjI Jl ^LLiilil Lin II ^ jUs 

CjI^jj^j 4jLfljJ»Ji vlji^j^JI JJ£ Jl dJU SajIj ^AjIj tlijj^al j SjjiSI j 



Scottsboro jjjjoGj)^ <n Sij\ — J 1111 Jj wn Jx. — ^Afb t 4^LoA^^I iJljjJI 
^Lo^JI wj! ual£^l icL^Ij LWI J l^ijjl jj-oJI wjL .nil ^ 4^jo^ q — Boys 

^ ill & ^ 

jl£ U Jlj .■u^L.uiJI 4Jjf^j ^LA 1 (3^? ^^* ^ LLmi> l jl ^^ruSJI'^li 
^Ul i£L*UI r l^SjL, iiLail 4£j£_i J jSjl. J Luk jl ^1 LljLo ,Vnl 

P p p w p 

^ * „ 



^^xii ai j j pistil jiiii 



^ mLt 4x.j)o^ n 4^r J La,.\\c. 4juo J-^ljrLi ^ya — ti\\\ Jl S^£-jJI (3 ft ^ 11 

JjLlJ \'\VV Institute for Intellectual Cooperation ^^iJI Jj^' J (3 31 0 



^ p ^ 



Supernational iJ jji <UaLa» J[ L^jL^ ^ ^ Jj^JI JjL^ 

«.^K Oi\ Ajfl >1i ^Lj j^ljlll dllA ^jSLjj < Jj^Jl Jj5*i ^ -J jlj iol jLc 6jjLi 

j; P £ P 

.p-aSII 4 w^if . ^y. t>jl J£L\ iJjj ^luss f.Lii| (SJ^-i 0' ^r 1 ^ 'c5j^-' 5 J^VJ 

fr ( p 5 

iLili JJaj-lo ^^jJI 4 s a\\ \ null 6jjcu L^lc- CaaL5 ^H-l 1 4 v inLu/jl [^jLkil Jl^-I 

.^SLuil) S^CjJI ^jLajQ (J uUJ jJlA JjH-.^i 4_L*_^ J 

Sj^* ,jc — p-lj^i 3e>^ — pJL«J^ Jjj t>> iljj J£ 6-° -l^jj^' 
1^ LSIjill J&\ ^Lk^JI I 

• k 4 nifl't J£.Llu (^jJI ^r-sajJJ j*\ luaJI j\ UA^sH JjLaJlJ <h-tu j£ g (3 ll 1 

JpljJLlI ^oik)) (J-C JIj-uj 4jUsiw J^jI^ au vl ^^jI 4-> j*S oj ^Jl ^£.LiJ,l 6jLj[ j 

((.lib dLJj J vlb^a L»lj .jrU.Jillj iiAl^U 6jj^£ 41^1^ ^L^l ^1 J 

7U3 JaII ^ t,-<.oj ,^jJ\ JjjIjJlJI ^j2j ^jjUJI ^^lllj >_.» 5 1 \ vlr ^ 1 ^jjlj 

^jey^ JhL>^ ^lUI Jh'^ ^-=»jj Jm'^ U-^^ Jj^' 



^ « ■* 1 



J 6 ^ <iL£JI ^1 4jji_> o^J ^Cj^UoI^II al^j Ijj^*^ ^Sj* <j£± 

• M - c- c- 

^1 jLfi, <GU — ^_J1 dJj i jjK dia jjll&lJ U t £-^JI ^> ^1 






3* 




^ rr «L*j^ l^Lco ^Li 



£ £ f* M 

1** *■ v" * Jjl^ Jjl 4J1 mil mi I \l CiiuJlj (((Ja^JLuJ-O Ijjfc)) IllllS Mill % Q nAll JL5 

^jrLk3 jjl J^Li. Ajjk (Jj}fl^ (jl dljS ^ \ : , !;AjL3 p^j^j 4_xir, tjjl** uu \1 jj 4 J * oILi 



p w p 

4^jlj <JJLi 1a\C 1 Q \ If- Jj^oj 4_jI 6Jj-3Lxu 4 u \ J 4J^j*qj J-fl-La Jj^Ij OUjJ j*o 

£L Ljifc <G1 .3JLUI 4i^llJI Jj>i*JI J-iU ilLull 604 IJryS O^UI fjc Jl 

^3 v^-C- -i-5_fi i^lj Oj^-u^-i i 0 \r. CuJ^v 11 ^3 (_>^ tQ * l-ij OjmqX- Jya ^ "'^^ H 



6^cLajuo jAi » Cj k fl 1" JjLs t Jj *\ "i 1 1 I \(j I 4 1 ^ ^ o Sj^a^ ^jl Will .\%^J *6jj&C ^.o ^> nto^ 

P P 

■ 4j luLlu) 6 j^-udJ 4_iij jJl 4jIjJ5ji ^ 4jus jii't ^jJI jjj^il ^ji> 4^1 jjjj ^ U IL <JI ml 



i^jVsj t4_iljjJ] 6^Iij 4^zk.^J 1 (4juJjlJI 4^a.^J ^jjuLluI^ ^Lq_»^!I IJiA (Ja£.^ 

Lai j 4ji_ijl ^5jJI J»->J (j" (J 4jj ji 

j£ j-^l^Db *siit 6- lu : u 4^1-^ i-^e 

J in x\ LSj) l/i) Iaa 4^1 J < il /sV^jl J | 4x.^JJi jJ*^L>. tj-<o^ .4jJ£. 4J0I /11 1 ) j<tm^ \ 

p 

J1 4-lA ^Jl 

J-Lil^^lj c^O^UII jLXc^lj 4-kLJI ^fljL^J J OAjJI JLC 4lic^ Aii i4-^l 

p 

4 <mo\ o^j^ a'j <LajjJI ^.LL-^j oLajIII J-c JU5)!1 ^j^-j *iajidl d^l 0" .n^l ^ 

M „ p p 



George Sylvester cL jrji jLui^L^n ^jj^ 4,^.0 1 jialo^ j^Li ^ iLULU 

4^Lp> c5 ^5 dij jjuj *lAJa U^c L£j^*I Jl JEttl pi Li Li I j <Viereck 



.Glimpses of the Great olA^? <i <i ^3J1 Li 11 1 

^Ll^jj! ^ o Jl ji\ J^j dij j^j <&jsA\ aU\u> 3 o^UI LJI 

L^LGaxuj tLjlil j^cui iLLc Jl jXoj 4^xoj JjL ^qSII 4at5-* (J j V\fl.i Jjl^ cL^i ^1 
jjlj i-uliJl 4-iiLaLJI ^j^Jl J^L^ LSLi^ol ^ miIJ wnj (j^j^-! I J-*-* Loxfl 



S 4j^jmiI L ojiL ^1 Jl 

((.^t laluJJ 6 j\ \ \ a* i \ 4 \ 1 n <7< I L /jj)^ fl o I j-lc 4jjL jjl 

S^tj mi^II 0 O LJ I j^.jJI 6j^-fl J;fl*i Ja 

Ijjfc (JLo_i ^JLclaj 4-slj>Jw ^| t4 n K JS (jAaIj 4*ij iiO ^> nt*a t^rj c f 1 n II 

S diiL jj-ojp Ja 

^1 la II toSA ,,u<[ La 1 .^>^ /o J ^1 4j)l Jp toll Jou .Sj-»J£. CjLlL 



° * 0 



U^JI e-JOJ^J (3 ^ A^JLluI LlO^oLc LqU^j lJLlA ^ji (3 J^xj J U j J-S 

c 

.diil (^J^-J (fc jO flo lift — 

7 Ijj),AJJ,.uj I s ij I J-flj jjik — 

c c 
S&jli^L> Ijj) U 1 nil pL^- Jjjl J^o — 

CP ft- i 

iiAifcl ^1 JLiJli t JLiJ ^pl^L* L 

c 

((•^JLaJL K \^ JLjjkJI LqI tSjjj^^o 4^jjtilj <ifijjtil jj^o 

6jL^j! O'^j Ja-^JJ ^ V • ^Lc ■ flji^ IjJ ^LgjI 4 tJtU J>£- 4Jw iLnn ijL^I 

■^■^j aj-i^ai II miu ^jjaIj oL^il ^jJI What J Believe 



Jli jl CiJsl^ 4aAj J II 



«-^Jj J^J Ly^ 1 ^cr 1 ^ 



a^d^j CjL>^)^ jJ 1^ i fllnl > ^jJl a Q * fl i&S^j >Ij J 4 fcj^ La ^jl ^jojllll (^Ij 



nv 4j| 

. \ \ I *i m 1 \ \ I Ja^J ^ * mil JjLi l.Yv frj ^.1 diiLi J-4 ^Jl^to J-C Sj-JuLaaj 

J iuutulll 4jjJsu £ j^iu <dtA SJjLaJL j^J^aJI JjjiaJl Ja-jo Jjs> JjB Jlj-mJI IjLA ^ 

. Sj^-I ^ 4_Lq_=* 

^^jJLi £_x<bl^ILo ^jL^X.| £-^-> ( ^ s -JJjJ ^jl >4i'\i^ CjLS^LLjq J_c Lq I^^w I jl 

Vt 

dj^jjAi j 4 uajJi^ II 4-XjllJI J_=»Sll (j^jlj^o J-^l J ^jLuJI v gi/^H J Slli Cua^jJa 
uSfrl oil II J-ji-oj :<jJLlu j£ tt^uJI * i < <a 1" n mi t ^ I j < tt i \ I J-t J I j < n J I 

J 5jii ^JbJI ^ji-i)) :L^J Jlij ^Jl I^L JIJ^JI ^13 Auj! 1=^! 

1 ,\ lj .j^uLaJI JliLfl yviaa IJlA il->'t t 4i mKH J^jI^ 6J„Kl Jj^^Jl 3 tJl)„\^k \ t^Jj 



i \ \ in 



J^Li 4-L)jJcJI 6 ^ >j . L^-oLqI 4-x-u^J Li ljj,t Jjl 4j_ual^lil ^aIjAj j-JLJI J-C 
7 (l.l r>lr. JSSlI mil ^ ^Loj t fllLLj jj.t.u.JI IAaj 

LuLi^ (3 ^ t \ ^\ j^^^j ^lxaI^JI ^jLoj^II JjLi J^SJt Jjl (jjajuJI (^^>j 

i6Jj^-o ^j" 3 ^ mjut jli-fll Jjlj ^4 t \ fl ft 4-aL^l 4jLi 4 Q j/^j ft t 4^ojpJI 

JjLa j^jlJl (^jjLujb i^^m^j iijl^k-o ifljaLul o^Hj William Henry OConnell 



C sss ^ & 

j-& (_£Jj->» I"^LjL5 Jj-Laj-tuj ^xj \ts 4jl J-&J (JJ-J-J ^ I'^'lj Lja-oj 

jLiJ^I 7*-\ h\ 1 (p ~* " ^^fljukj Sc-LiC J) I"** JJ <jlillj (jLojJl J J^»> ^ji j-uill 

^ UUJI iiiLuSil ^> ^IwV^ j-j^JI ^^lUJI jU^^I Ijl*j 

^(3 .nil {S i^^ji\ ^jj^JI ^cjJI — Herbert S. Goldstein ^Ll^Jj^ ^1 ^ jjja 

.e_&3jj SoiiL J^)) :L^i JU jjAJI ^Lc 4_^ 4JI Jxujj JSl — Jjjjj^ J 

<4j ^jxuil CjI n K 1 1 JJC > Qtr\\ J~*- > La, \^ mo ^LLuiIjI Jj « . 4 f> K 0 " L^-i mil 
j£. 4_»l_^^|l J I ^ lLj fin Lo IjKj£ L ^lJI 4liL>LJ j (3 ^1 ^.jfc oj_& 4li-»L^I Cj^X-L^I j 

^ijlUl J^ ^> 4^ij J± jy^ ^jjl Ijjmw.iI dL ^Jl L>!» IQjI wVwl JU «JljaJl 
9 «.j^uJI JLati'ij jjLuSlaj Vjgj 4JL t>ojl ^ (j^l JlC iCjIjj^-jII J£J a lV> 1 I 

Jf^ ~~ C^f-^ 1 t £f A r^" /^I^IiAjI ijLJ 

^LoUU ±J JUj .i£Jj3l£JI Sum's II lLI 4^Uj cb5~nll fcj* Jlc 43 Ll^ 

((.Lo^oLuojAI (jLLj j^j^j Jl jSL> 6jili Lqj^^'s c ijvii-JI JLxilj j^l <^^ > 

^ * £ 

Jj^j 6jii jl ibj^l Ja. <JU Lo Ijj^ ^1 Jl dJj ^J^J f I Lot 

4^ajjJI ipL^JI ^jj Mill l| J^^f ^! 4j^J j^liJI 4 n kf, J 4jJj ^ 'i j(j Jj^-o 
.l^j-alj Ljjj^ J fL^jL ^hV. ^1 jliiSllj J^UjJI ^> p> ^ Oliji^a 

Jj^ jO J!Lo Kjj-oS! ^ mi mjll ^ JjJjlU 4_i1j jjl Cjljfl" * il J-xj i-olc 4 Q ts~\\ 

.C^ljij 

Uf^i Ojj-^fj ^ Sjj^'l 6f t vl^j^JI l>-^3^I ,j^-v 

jl J^Ojil yAX- (J^-Q ^jA 3LJ I i^l \\ i, hi jil I j_A J I j5j t4 .^r^L Cjljl Mil Jj-^-Q I (] A I J^C- 

( V jJI <U)II) der Herrgott Jlc — Jja L^Aju — jjIjLaJI ^> j^JI ^^JLuil 4jl 
jyL \^"nn J ^j^^- 6^ 6ft miwI ,jl Jlc der Alte j 

jjlb ^j m^> 1 1 I 6^ I ^-5lj j-^-Sl I ^-o L^_>1 mmo JuLlj ^*t~w Jlu. II ^3 

ljlj-o I f) * "il ^jjJI sIjIjLjlJI jl Jx. jN-aJ Lo.UC 4j„Vj^,j jl j Ijjj .^.11 

. I J_=kJui JjL^ 4jl 4 fl I q i fl -s. > 4Aj^ia Jj^-o 6^ 



^LLTujI <J1 

~ ({.^wi^-lil ^-tul \lr. ^J-L^J (j-ijJI ill^Jjl £A-*J i_> 1 m ^jLflJI ^j2> JLllI SjAJUs 6jI j-^uLj 

^ C" t £, £ 

Laj^jn :*^L5 1^ i in m II (3 4JJLJ.I ^jja 6 j-i AaJaj ^1" »i\ tl J^i t ^ \\ fl 1 1 1 1 1 1^ ui Jlc Iaj Aj 

i c 

JiAfll ^^y-J^ij <4lfcJ ^| ^j-iAjj 6 1 ^| Pjll 6Lflilj (^J-ll ^AiJ-ll ^LtjJl J*Jx.l ^ 

1 4 ft . 4 * mM Ij 

Jo£- jLoj^l Jl (jl S 4 o J 1 i 4-ajjjJI jJlJI 6Jjk > _fl : jjl JIJ-ojJI 

Ml 

1 '((.^^IaJI ci^JJ jJljJl Jj^Ij (5^51 jj* ^j^Jl jj^-AJI jl» :Sj^ 

f^yC j^Zj* ^J-ilj lilaJl £>o 4i^LaJI ^ 6 jJcij ^LLJiIj 

^jl^ jl « <t i^j» L i^Lu^l JLiLi^lj jKi'^l pjflj <jJt ijLuil 



^LaiA ^ fl n ^ IdA jlS Laloj JJj tjn^ tj Ajfljj jJI Lai til Lull <uk. 

^11 ^ U 1 1 I ni m (jl J^aj : Jli^ jiuu j--q I (3 1 chilli j5 /^jjJI ^ ^JjlJI 

^Uuii ^ t^^fliij 4i e o^ n ji Jj^^jj £ joUii ^ii! a^i jj^u 

^1 OlaIJI iL^aJI ,;nh^ „ La usJI J Jj^M CiUfl.nH ^AsJ\ I^A Jl^l 

I^SlI jjt/Vtll aIjJjJLujL _si ^11 jr^LSLjJI J^a-J)) 6 j (3 ml 4A_> J_=w ijL^J (j l^JLfl 

f>*S ^pJI AljliJl ijyl^flJI i.flm^ Jj^ij^j pLalxIlfl mil 4_l^Jl ^ jfl Q ^ <J Jyii-) 

fflj* J — l^ubi jVfl-ilc ca^jj 

'"..iiijSJI 

jiij 4 (j ^ 4_LuoLLq Cjjli ^^iJI — 4 m mil 4 \ rT\ ^ I L JjLaJ^II 1 ^j-oj LjlIj 

d f>^j-v fj\£ 4jl ^£jJ1 jLCj ,4^iLuJ^3I 6 j^J\ Sjlj^l J->q — J^ij mni jSi J 

iojL^s J j^w 4jLajl ^ M 4_xi^LiJSll jt^jLlIL Jajlj J_=* J I 



jj^ LqJILq — dill j^l^l (jg Lau jLlI^I 3 ijj^Jl ^_ijJ i^JLaLfll (j^J)^ A (3 



£x>\& .LAjI 4jl^l J Sjj^AJ Liij (Jj i-a ni^ 0 4_i_^jLiw Jl Lfl-i J i^-fl^/Vi i 

^| ^ s nil 4 I Jjjp La (J l flj I ^jLxuJ^Jl » j^L^ja^-to 4_l^iLo 



5 j U w 1 1 111 Q m il 6JJ^j — ijl^jJl ^"i-v 4_j I J-dl — t-^L L jifl 1 4 ^ I Lj 

p p p 

r p 

P P P P 

p p ^ p 

p ^ p p 

J^j ^5L1I liulixA j J-ualail 4j^JI 

Jljp ^ 4^1 Jj^j j^Ll 4^J .iojLuaJI SoAlaJI J L^j^i ^ Cj /l*. j^JI 

.pLijjiJI ^ j\ 4j ^ iTill jiali j^-ooJI plj_to L^j 

fr p p p ^ 

P P ^ P P ■* j «, 

c t p 



p p P 

^yuLjJI JjUiJi jjl (J v^aAJ mij I (3 ^ j*, A ^ "\ o * r>"t -\ 1 ^jj^uaj i 1 j fl <1 P^jj Lfljl JLC 

p 

p ^ p 

P P ^ p P 

(jl j^U : Jlij I qJ..i q I *-^qa ^iuJI JL*il JjjSjJI ip^LllI ^ <j^f)" 

p p P ^ ^ ^ 

P « P 

P P P 
** p p p 

p ■ , p 

n4wn^ r7i 1 1 4_iCjJI Jjj^q » <in 4 I unfl II 6 ^uLtol JjLj /j_>l7t ^y^lj 

p f. 

4-il jLc .^j ^C-j <_^ljULj 4j — ^xj-iJI (j-a^ Llfijcs — 4_jl g-^^ Lo-o t4jj[ ^-»^fl_Ll 

•*> q 4juixl JLcX-Lj — ^£i_JI J ^ (J-C- — ^LiilJ 4 ntfl\ 

JaLi^Jlj ^pLuU^ll Ajfl*ill ^-v ^"v-w 4_UiLtu iijljl CjLiC-j L^jL jAjIj ^yjJl 4X.I miIL 

^oLualll ^Ajo L^jLlJ ^wUul ^ < ^YY ^Lc jjLLJI Jl^ LuJI ^ jiL^j Loj'icj .j-jisljjJIj 





^ * 5 1 1^ ^ o l^jLh ±j. \ * ■ *j 



* ** 1* 

^ C p M C w 

oJi^ L^U l^i 4 6^11 ix^L^JI Jl^l lIjI ^i^JI jLtj .pJUJI j i^kUl 

. a j) lull Ljlxijj^j 4*xojjl^1 ^1 ^Aa^ ijj^jl^ ^| 6liju t5^^ 

' ****** 



^uiiJi ^IaI^I ^iJI ^J,l gjIj ^LSlI ^1 ?-L^ ^Ai t^I jL^. 

Lo^ir-j t^ijS m.M pUiJl j ^jljiuon i^Lu ^1 (4^1 <_£U1 Abraham Flexner 

tec 

j Louis Bamberger ^.^oL ^^jjJ L^o^5 j^j jj Cne^ 4 
JjJa Luhj^"^ LtLi J^JI LojkjjL^I ^I^UI Carline Bamberger Fuld Jji ^.j^L 

■ \ a o » ^juI 4jj£r 1 ufl^dtuj * \ *\ ^Lc 4jJLLI ^l^^^li t^J^ 'fl tlh 0 ^ 1 'I* j-^^^' 



* ** 

J l m II ^>Lj mm ^j^LjjLj)) 6jL^_LjI jJjjuiiLfl pI 0 111 IjJb J fl * \ I Lo XlCj t(jJLJ LqjlS 

1 0 iVs ^^iJI 4jLLL^ ^ ^>A5Lllj ^cjJI 11a ^1 J^c tL^jJ jVs"ill Lij jj)Q \li^ \()u 

tttJJLJ jjnfl fl" ^yjJI d^L^jJI» Ajl T%r I 1 vl" tlu *l Jl I ^ *Q J^^l (^^y^lj ullljjl AjLlu^jJ 

4jj±qIjLJ j J) 1 A ^ 1 1 ^1 Ijj it\\\ ^ IJlJ-0 S^-flJ ^fll I null La 1 CjLiJ) f fM 

^ fr t ^ « » 

4"\1 - njl ^3 4fiun I Mill Ci^jlojI J^j .((Jill ^j^i^" 11 ^1 q*s II La.^Ltu ^j^j 

u»nfl i^jl _ '"^ Lq J-lc I^j^qI 4^oxd^ cJJjJ 4j^aaj ^-il^ <n\ > 1 Jli 

Sj^-jLJI ^-L^ Jj ^^1^9 ^J^" 0*° ^J^^ ^ d" ^ \ a Lqj JjL-flJLi ^ " A " ml 4jI ^jl^I^JI ^j-Aii 
jilflj (3^9 l^Jj^l \S"\ v ^j| ^j^aJJ Jj^o (jl^ ^jjjj^- jl (jLij 4jLllj 4jl J-C- d 31 1 Q j 1 1 



oLj^JI 4o^L fi^ij llWtn <Uaiu <jl£ dJj £A <Gl ^1 «^La^l ^ J 

.iLuJI ^ ^k^l 4^.^JI Jlc fcj^jil 4 iii ill ^Ajuaa mil CjLLhoJIj 

P p 

p ^ p p 

Jj^=w Jya jJL^u 4jI Jlc .CjIj-^LJJ 4 ml us ^ 0 I il ai£l <J[ j_flLcu J)l3lJ ^J^l 

^ybj Christ Church ^3 cw.nl ^ iiK Sjljl 0 nk a cj ^J^l oLulL*. Sac 

t P p ^ 

^ ^CjJI Jlc — lfL)j-a! ^jl Aj^w ^ dj jl j <4^LL»_o ijUS 4Vs S^jLLI ^IjjjLq 

— P m p P 

l> iAiL-o j pJ L^l ijljJI ^,LqLlj jJI ^ jl£ .^jmM j 

p p c ^ 

ale «4JL J-c uj^kio) ilLu^ ^ 

p 

d-il-^cL 1^^" ^pJI ^^j-oJI dla Lq i ^-Sj-tu uX^aIL JajJI ^)l Jl j^ij jjlj olu^l 

p * ^ ^ ^ 

I (S^j t^u^ Lal^o ^Jj^j j\m<jU ^L^j ^^Jl dJj J IjjL 

^julJj 4 jiiI I Jj 1 ^ fl I Lxjj» 4„LLu*bLa c-l Jjjl J i 0 j 4jl LLjLq JLflj t4 Q t Q 1 1 4 tflj t^ll 

^jJI 4jJ[ , r >^ll JuaJa II ^lluLjgl j£ ii j-J^ J ^Lu^l ^^U. « <( jn5UU 5JUJ LL~ 

4jj=wj p^JjLu pLajI Sjr^JaJI 6 j^-i Jl j-U ^IjJ^JL* ^Lloj <4j^Li^C 4ji Qj 

ijaJ^ 1^3^ I 4 a Jl j*i \l<3 hi i A J-L^ajl ^l^w (Jlu W H 3 lj <nl <pI m n II 

.pLlus S ijjUJI icLuJI J ^IjlSlI Jlc l^xu 

# f. p. 



<^>^!1 S>b$aJI clt .Oswald Veblcn Jlj^jl oLu^LjJI ^JU — j^juJJ 

.4j L> ^LllljQ J^LLijlUlaI 

jii tipple, j'wn^iUj (3^13 ni VJ Jl ^LlaJ cs>=*' ilaiu cJLIa ojI^ 

^ijlxo ^pJI l^^ol J ijj-x>o Luqj^c Lr 5Hj 4J>I (JjLuJI ^UJI u£-L>f J oUaluJI ^Ll 

L^jI jrji: ix-LoLu^l 4*\flj (A j Lftjl mtL> J^jlII (J <Tiflj k j J| immI j-^slIj 

l0 ((.dJj j isLtU ii^U iJLLH iL^JI j l^JI^ ojjj «S f jUJI 

(J — (jjlS-iiljl ^jl Jjjlj *4jl-q lflf. ^ o^ 0 ^ 1 ^j^l JjK 1 Wrt 

•* ft* M 

i^tUl jl 6U^JI II^j ^alw,. oWjJI J jl>a^> ^1)) :jUJ1 

p k 5" c- ^ 5 ^ p p 

• LjJ2^ jJj) V\l I I LiJjJ) Q \ J^JtwOJ 4^.\fl^ll djLi-ulj jJI * ^ 



JUO 

p 



P p P 

^ ^ P 

4^j1 qua 4jl qua j\ ujS* JLfl ^j^flj JJSj .JJtJ Laii 4 mfl> 4jjlj£<Xo I ^ ^ jSJu 

* - - p p 

j<jji&jjy\\ j-I^j 4^j^j J^o I frjja^j 4JI rut I jl Cjj-I^j Lo in ^jt JjJ-uj (^jj 

^ p c p p p 

4 fl 1 j y\_fl ^3 iul£-*J iJLxu-Aj gt^gjj LP — 4^L5„\ ^ ir> ^*3 — LlLI J Sid ^LLuiIul 

1 1 «.<d i^b 

p % c p 

^IflJa^ kil^ J — LiLLI J fJ ul — J*Lj jjlS <Gli ^oSlI 45j5^ 

_ p ^ p ^ 

4lfljlo^ 4JI ojlq (JjjLjJI Cidj Lo JjX-j c^j ^ LI 4ajSLj^ Ij-ujj^j 4^oj 

P p ^ « ^ ^ ^ 

J (3 1 o 1 1 4jLfijj ^jl \ iu\ J (JJJJ^ mi)) iJLflLfl Jj^l^ i)l ^jjLuj^I J^-luII (jj?^^ ir> (Js9^ Ml 1 
19 p ^ 

p — c ^ 

6jU 1 iii ^jL^ ol J-=^l ^^Ja 4JLlu1I ^^xjju ^jh^- J-Q-fi JJtj LcLi-fl ^ n 1 in LaSj 

p p 

J ^I5i ^jJl Paul von Hindenburg 0^ J^ 1 o^^' ^ J-* J 

■ T n^i\t Franz von Papen j^i j^l ji jLl^l Jl 6 j^q oLl^UUl 

LoA-Lt-J .4->j$„nlt,JI 4 Ul iilll ^^Ja ^^3-0*^1 ^LoJ jJ-C 6j Ut 1 Mill J^L>- (^jJI mm full 

:4J JU ^u=JI dlJj J cjjjK J ^1-wVmI SjLj Jl Philipp Franz j^l ^ u>U ^1 

^ ^ ; ...... p p 

L^Jj^-tll L^j^iuJl^ J^JUa Jl 5111111 ^jLjjJ J_l^ jU Atw.n JjjI'wVijI Jjli Lij 

l^>^ ni (jj)*> ninjj (3 4 vliflxnil 1 4^ a i t^^g Cj K ^jJI ufta LgJI J^jLlt OjLjI 

p p ^ 

^\ cJ j) ^ 1 L^jl ^1 4-1 ^fi 4 m m^„c ^g. A ^ Lo^i C-ul^ ^jJI ((Slj^cJJ 4 illajjl 4 m ntjll » 



5 5 



Randolph ^L^Jujji t a I^jjIj 5ju hi II ic^^ — LI 6aa iaj^j cul^ 
^Ul j>^jj jJ jUG Lo^ jjaj wJI 11a Jl ^>tlllj 4^3J1) Frothingham 

4jjia 4x.j >Un 6j£j^o iiiijjoSlI Sjljj J I Cj-aAfl i(jjuJLl L^jJ^lt p-ujl '^SjjI 

p p 

p p p p 

Jl fJ mij ^LLuj jl Jj ^^iJI ^> Je^" ^ilu ^Ijj ^^ij 

I4 .(juu3Sll ^^lH J Jj^j^ J>u*^l J^JL> 

p p _ 



i <) in ill a ^"11 Ja p^fl ojlAjLj I^aJ ^j-tl" iu'mI ^JLLLa < 



p p p p 

J^xilj tpLu-lll ol^ltjl ^Lji 4 oj^i ^11 (J Lo.rtc. mi nl i^l^ 1^ j-^^l j^jL <J 

p 

j^uLjjJI pUil ill^^J t>J ^.r^ a ( _>uoj j Louis Lochner c^ji ^ ..>1L lli^U. 

« * e p p 

^ p p p 

v j\j Si mil 4 \ t \ Sj-uoLxcu I n^io Oj^ 1 L)^ a 1 ^ 4jl 4-«JftLi 5 j i ^ ^ C> mI Jj 



Cr ^ P 

ff-^^As Ja ^^SJ . j_=^Ij ca5j J jjjlJI 11a JlLco Ijjl ^ii .c^l j jJb oVs 

^ p 



l-i Ami i \ 



1 c: p 

w.^yaikil ^Lj^ 5 iSJ^ 



WfM 



4^j0 v iIUj lA^^ e^?J-°^^ J liVtfl II _ i7\ o Jya illfLo — I nfl mULs* LcuJIj 

Jx. LJ1 ^1 <iLU11 ^jGJI 4^li li] .SjUl j aUJI J,n\5ll jl£ 

.dUj JJUJ OfLu L^l ^Ij. l-uxL ^ai Jx. — JLill ^ jJI J 4_*JaljJl AAA J^. Cj\ fljfl^" 

((.JIJ_uJI IIa ^K^4»l ^! ^! tiling)) : J^i_jj .^11 J j ^ a L 

p ^ f. & 

p ^ ^ p 

^iil ^1 mflil l^-ub jrU Ij-A Jj^J :4jLojj 4jj i^j 4 0 l^y ^ cJJj Axj 

4 il i/^\q II jjLc Lg^Ij ijL^.[ Jlx. \\ ((S Jlx.I oU&Luj Jj^o j-^IjI ^ ^ j a ju 

,4^iLk- jtUlaiJ LluJI^J 

•j^dJI JlX- J^^jJI Sj^-it jJ^oj j^j <J( mil OJt^lj L^-i[ 4^ cJU 



i \ > 



18 .5^"ll CiL^I ioji^J i^U^I hJal* J\ J\ LS ±Jt^±\ 

LlLaj lj jJI CjL-a jA\ ^jLi^Ja :^>j6^ .oil LJl cJLflj «.l£jj-ol Jl ^fl mil <uf>l La. 
■-flinL *Gl Henry Stimson jjmimi ... ^^^Ia <L>j^JI i^jUJI >>Jj JLSj «.4jLoil 

5 1 5 w 5 f 

lj Jxiil j> i iol c^li J$. ,jl JL5j 4_*il^JI ,J-C: ^I'i ,Vnl ISLjj^al Jl 4 ui mil 

19 .i.L4iJI 



HYT LlijLuiL 

4. 3 j J (Jl < T u£ j iljA ^ Lftilj Jjij 1 ^xjj CjIj L^jJI SjjJlJI ^jU^ tv\\ Jjfl 4jI 

j^jjJ JV^» 4 mi luJ^q J^a S^^^ ^J^l 4 n \ mi Lijji 4^Jlo ( JLc , \fl n II ^yu-ijj J^l^ il > o 



of 



<J1) L^^J 1 J I pLa.» <j-*l~ rnnl ^1 jKj ^jJcl mm i) J^juaj .U * jj^o'jl 

c , _ c * 

c c w 

j5 mm il .^jjkl Sjus iwJjJ^I <LjSLajlxJ1 ^LojA. II ijl J^l UUVi 4juuOJt-ll 

22 «.Jio_!L L^o ^ o \"\ \ $ jIjju ml Jlc ^1 

t^Nl fill I 4-iclj jcUllo (J^juJj LjLW 6J_i^jq jiVi 4 -vj Jj->1" >V> il ^jl^ LI J 

.JIj^q^I |W rt^ > j-o^l J^JjlLj Lq,Ji\c 4-u^Lk i<3uu>\ \ miH J^C 4luJa i I J \ t <n ^jKjl \a ^jl^ 
4 ~» j o j^jJ 4 » wnll *J_i-a Jlc J m^s II ^Lojuo J*C ft \ SjAfl ^uaaJU 

iicltt' NBC 4^uL Jlc ^IjI^uj QelwVnl l 0J 5lj J i^kiJI ^> jjV^jl 

.4j_LiJI ^LLl[ J_x5 J i^tujJI L> u-i*ilIL p! Air, Ji_=J IjL^ ^^-c ^JLo Luajl Lcj Jj 

^jii j jj^j Leon Walters j^lj ^jj ^".Vnl SjjU Jlc Ij.mU ^jJI t>°j 

J*C LjjL) i^H J^jJI ell J U-w^ LqXxCj .ijjj^l j_^uall 4^ j-1 il\ \~\ djjjj^ 

c ( c 

.4 /imL^JI 6 jL^J Lk Jj^p 1^ 4 5 mi |iifl wn ^jj)^ uaj s^j ^j^q LajLS Lllj^-J^a-i S^Lj^J /pt"i m\ 1 1 

^^■j^j i4"\\)r\~+ J! ^l n*> Mi*jl jjjjJaijj ^j^-^ r7i 4.xj.mi ^nl^ t 1 J ^ f ((< > lflj m> 

.4_^l11^ 4jjtU>L LbLLlU 4-kk^JI ^Ujuual ^1 

j ^LJJ jJ^q olj oUKJ 4J_LqI j^j ^ .4JLJI ^IIIq ^ialilJI 

iLljjj^j C^^^^^J^ 4 n K jl ilijj^ol £ (^Cjj m i 4 n K TclJljjl J^^JI Jya J t.ltt II 

olij Afl l(| ^-Aft^ 4J!Lq^I £>1a JjI jlu ((LjLil ^1 4-poxjJI 4X.I *y II ^Jj^-a 4^oK jl 

.LiU^ Sa^JII dUA/N l 3 \ 



Lji J^J <i> inn^lM CfrJl fl>iil jJI jjjryxj JIIjI iJsLxJl i«J*JJ 6jLiljl lo£ 

^ L^IU Jlc 5,\ mo 1^ ^ J 4 L^j^I J Lai ! jK^Lo 4 Via 



UJuQ ^j^^-i l- 0 -*^ IjS-Aj " ((^Jj*^ mC 2!^9J UJ^~* J-^ >wJ ^ % Mill t«j->j JU 

Jjlic ^Ul J,l ^1 Lilil 

.LjLL^! lij^la. Ijl n\\ ouq 4 mil jJlA ^_flJj jl Jj3 Lij jLxjLj 3 JjLq^Lj ^ ^ lu (J^aIj mi \ il 

4-5jl JcLuJI I (j If-Lili 5,\ uuj td'l CjjLttuj_Q O LlC-Lij t( ^LiLuJ 4 i m i a I » 

24 ((.^-fi)Uuil 

(gl wm^j UJI) a^jy^\ eyl^J ^JaL^i/^jlj^i 4jI^ a-o 4j1 

'L^j-^j ^L> '4>d^' Jjlj-° 6^5JIj O j)^'^ o^j^^ J^^J'j 

43jjLi-A ^lj ji^J Ja5 ^1 — jljl/ ^ jU J-c ^iUJl J tjjl wim l 

•I^j^jj Hj-« mi 4j^aq Evelyn Seeley J-wn o^^l IaaxJ «a1j^ xfc jJjq djaja^)) 



^jLc <GU^aj Jl^lj C^j'j jlid^ ^ 

SJjJ J 0 njr. I ^1 jllaJ li^infl jUi^l J Jjt£ IjI)) :JLS ^JLaJI Jjj* ■ ^ uaJl 

^jajjJ ^oJ-o JijJj *— 3 (j^-^ OjjLi-Aj ju m Cul£[ (_^jJt CjJJjJI (jj 

LJI 

j^o ca^-j Jjm fj\ \^ J m 4 L^-ii Llioliij 4ji^>LH cjIj^^LI jlvJI L»jcl Lo I jl_j 
j^AJl 45^-1 ojlSij ^1^11 (jAajj 45 ii.ll Dimitri Marianoff ^i^LjU 

3 ■4-LiLoj dLlj JJLJj 4-LxuujiJI 5 j 1 0 Mil i J| J^jLa uu «l ol^il J-^^P ^ C " * — 1 1 JJ^O^" 0 

Rudolph jj^l^ e^Jjjj U-^-jjj JJ| Lai M.nll ^ Jjti3 J c^IUwhI a5j ^^jL* 
ii-i J\ yt> Loj .IjlJjjk Jl ^Jl ^ 1 \< o j jii Kayser 

^ ^jJI Jlc ^^Ltull 5^£.jJI jljo^ miL j 1 1 4ji O ^ n>1l ^^LJI 

Jj^ LiLo3 jil^ 4^L j-Uk^l jl^-II L ^JI jjli^j t L:UI j S>IJ! ol^l 

mi] I 4^^^ ^yc. I Jul ^LLSuIjI J ^J)> :^ ^j^.1 JL5j Lo 

iicljl 4Jl^1JI <ukA> ^ ^_fl£j (jjLL^I Ijj Aii tljj& J ^Iki^Q 1^1^ ji j 

Sjjjuaj OJ^Jl 6J^Lj-o Ur. 4j_tuLjuoj ^Kj mi ^ f-J^Jl cdJ J Ji-a- (Jj >^-uiJJ 



i \ a f^SUI 



Ji^JI J jtfl jmmj! otj% j£ ^ .The Fight against War «^j-=JI j^b 3£ ^*-U» 1 
i> jyu J ^ ol J^J 'L^^l J c£>=^ j^jLLI J^JJI ^> 

Ji ^laill Ly iali ^ 4^1 U ±y> jjU'wnl 4j>! ^1 CAij^LlI ur^jLiU ^^Sll <UAi, 

■ jlkxAU JIcla ulx^ <Gl 4^i^ ^jUftl ^JtAJI 

^£ tf^ 1 lt^ 1 J '^511 Paul Schwartz j^jlj-i J^> <_» ^iill 

4j JUj «Lilit Jl J^ju ^ 4j! <> jSkj ^ LfrLtf J <jJ wVnl *\&Ju^\ 
(jAjljJ Jli aJflj tLg-jJj^ 4\jfl mil 4_> <m Oj~* 4j*t,\ ill 4a£^*.j K 1 1 CajI^J 

.dllj J^c Lojjj 4JLijj J£ j^-il 4 rnn^ ji 4jljjJ dllk ^^Aaj <jl JLUI ^LaJI 

ttjjy j ^ 6^ iS^JI L«li1 j j^l <jl£U J j^Ij 
C^jLUl (jl LaI^J 5JLxjj iS iA3J^\ kua II 4li^. J <^U:I L _ali 4J| j^c .j^^jI^ 

'(^Lf^ ^ (3 CJ^- 4 f^j) 1 ^ ^ 4_lC j > i.7j 4 ^ I ...1 J^c >ll jaX.^J 4-^^!^ l^-o^JLs I 

JL5j .^jjj^lJI ^^iljX-"^ ^1 " m \ ^1 J^qj 4_jl ' »J » ^ U 4_»jt5 IjjjLua dxj Loj-flj 

«.4-aLiJla^! ^> 1 m ^l J^l <_£jJ jxJ ^5 < * J j-uo^jo Lojlj I ^jI^ a5j t J ^3"^ -'V^ 



c>is 'Ljl-LI <jia^jeu 'GS'iLc. lij^jl^ tj ^ilj uujl > pi jlfi-l JliJ 

j^lclj 6ji-tu jl^. pint ,±U-w Jiii*S J^J ^| 4jjLL^I 4jli^>\5ll (J[ 4^1 i rO SjLi-^u JqJLujI 
tt 2>-aJI ^u, W jl^ Ujlc Jy3 4jjii ^jJI jJSlI 4ojLISH 4 m ,nW ^ J> m> 4_il 

30 ( ( . jLki d jjuil ^! — iJLJI 



lilt j^ifc li.nu JaS ^L^ujl^l J JajlJL 4jLaJ1 Oi ^Ul (jx^Lo Jim 

<Lljjj\ \ a\\\ Lijljl Lo J i^fl"» ^^Jl 4 5 1 a * 1 1 5j ^ o 1 1 ^cjJl j^J^lxol 

1 1 « . jrOJLJ &\ 4 J mil 4_jJ^_]l lUU^ J-C jifi 

di'i-iJ fJI J . T ^w<nj lu !1a ^l^j .^Lo^SLzJI j *L0>^ O^V L^j ^jJLL ^hiVij^l 4^xuluj 
pLxaI J^l v_u£j (JjLfi> (3 mm i mi Lo£ ^g"^^ mil ^gjp mil Jx 

cjc-Lo! ^lll t» 'i 11 aJ.1 6jLl£.Li 5_ojliJI (jj^ill j 4_> j ■■■ (^jLliijjl ^ui) 
(3 Jj_>jLJI jii - . w II 11a 1,60^33 jjL 4-*11Lq jjis |J /n^Ll j 

Jl «4im^jJ) JLacSlI j^aiJ 2^JJJ^J^ j 4^ I J^Jh \ )) J\ m mm i^jl^SlI ^Lfl ilia. 6jl=w 

^j^udj ^jiJl J^jJI 4 Max Von Lauc j^l jji L> u^U ^LJI 11a Jx jl^l 
j^l Lq Lqjj ^jJIj 4j^ j Mill ^JjIs-I ^j^JI Haber J^ji Loj 

^ c ^ c c 



* p ^ p 

jii j j ^ j 11 ^j^LLJlj Jj-ujj-lII Lol t «4 a i/^LaJI ^-luL iajj-xil <LuaLLJI cjIj-=*jJ1 

Sj£L* Jl^ Jo^UJI Philipp Lenard jjllJ ^%Ui Jli ijj>UI ■ &a ^11 ^j^I 

^ P * ,■ „ ^ 

^jLj^jlj ^j^) ^Lo-uJI Jlc L jJjU iijllSn ioji^J) cj>SI N^VV 

^-L-i ^jl^ ^jj jJI 4jjJajJI pLj_iiJI S^jLtuI ^Jj-JllCj ^Xtoj i Jj^j ^J>jLi. J-C (jA_Lu»LaJI 

^UJJ^U ^J^f-^ ^J ^?J^ C^jeij 'U>^ J^J^lj 6 J^f 

H 

P P P 

p ^ c- g 

Lr lxj Jj4-xJI pUU It JjJa Jjl^ rjfcjjl j »-iq< Cj^^usj 4 ilr. Jj jJlA ^1 J^. ((^LoIjlJI 



till 1 t SjpjJ^ l 



(( 



<~ fi> 

.UcLa l!u-i fQ\\y j m'-^j ^j-i 

f. ^ e- g 

jii JLii^lj ^» oe 11 ^ 1 ^Lt^ J-^ <~^>j <<&S$ 

LiajAlxul Lo Ijj) cry*j\ jrjX. p^jl jl Jj^j |a^-*l iiublil 4 1 j 1 fl H mil J^Lk l^jjl 



2^ 



Sajj^JI ^I^LII ^jjuua L ^J j . J jSJ I iiiLxJI ^j-=JI J*bLk ^gj^ null j^jIlUI J 

JlAjl *±2j 4ir.jjl^^jlj ^>J^j 4jcqU». j 4lijJaj J j3 JlC j^-Ij 4 aiij jjfls 4^ mj 

^jJI J^.Li3J I jjIjLxjq J-C Jj) <^>^ II 4-Li. > w^ > /jl ^"wnllj 4-3tjljJI 3 

.ULc 



Hi 7 ^" W ft I ■ 



39 



1 ftjj 1/^ — ^3 II JlC J j j 1 1 ^jO J II ^JaLflj <Gjcl m^o Sj^qX. ^1 — j^bi .1 i^l 

Cifl-v _ii (^^l j.in 11 J^jLoiJI *llfl 1 mT » JjSl uj 4J»L (jjlj <Vul 4jlf. 

p c. * P 

CjIj mil ^jAjlj pi Vm mL )) Sj^^i) 4j*bLuj \ *j ^LL^I ^jl ^sLuilj «,^Lkl5 4^LL^j 

L-wjloj-o JjJaj tulj (u^/\ * * 4 i 111*1 i Jajj ^Q-* J*^ * 4 1 Jaaj idj^Lxfi) 4ju1jJI 

4fl,ifl^ J ^jlaJl I j J ^. j ^ 0 oj ( ^ Qjlr, ok ^iJl 4^ 'ill J-a cJjJl dJj J 4jj| 
C-^idLi ^JLatJj 1 \$ Lol» fc(jr^ ^5 1 ft ^ II ^a^j^ljfll J-jQ 1 ^ i^5^^ (^4^^ 

^dJI ^L^JI llj^Ui J^IJl J^_JI ^ uaj ^jSI J ^U^ j^l 

'((•^JLm-w 4jI l^i i i7> ) ^jl Jlj ^ mi II Jj-c < 1 ^ ^ ^ ^ ml 

p c c- 

M M 

.^^SJI Jl cuLi^k j JjL j SL^JI jjLij ^jAjUI ^15 

t SB 

i.T^ H ^j-La-^-i S jI.ic.Lj l^iijj jii ^Llll ^Ija Lai tilSLfc ia j^. n J$ >^r>^ I L> L 
Joseph Goebbels 31j>^ -J^L^'j ^l n< U U^S ^pjl oljJU. tlj 

jSllj i^j^JI ^>iiJI CjLo jiJ» :j(j o^o ^-^jj S-walLI j^i J^o j J**± JJ 

c. ^ 

((.JLiJu^ I (] mft\ y>-Jui Jjl 4ujL1^1I ^^jJJ r\* 

IflJ yLil 4wii%j JLacI Jj^q /ii j ^Lc LjLLI J Lq jl JuC 

Jl^ ^JlC- t ir> s\ ^Jj g< 1^ f <3 ^ ° 1 *3 ^-A-iC-L^^ ^^^LL^j Jjj-Ojj^a ^LoJij 

C M - - C J ^ ^ 

mi \ il Jj-L^ J-ft-^ ((>4jj^ ft ^1 4,ji^\jfl^ ujj^Ij o mm LI Lfl-ii^-c ^1 mi ^ » r^j^l^ Ml\ J ' Q 

^jJI Lo! \\\ ^JLaJI £^LS pJacI L^»L ui jaj Lcxa j j^jj 



u-J-Jji iKLl J-C fub IJL^IjI Jjjja. Lo Jjl^ .4-ojLfll! IjtjtVi mm ^Ji L^-xi IjlU 

tj^O ill L>^-fl ^jljIj Ijj^SL* <jl ^11*^1 ^ 1 1 jr^L 4oL yLxj jjl )) :L^ji 

CjI ^jS Q Q / n ^Li. LqLc ^jJuljoj! ^o^I <jl jjfc JjJ^a. Lo Jjl ^1 <(. jJlA ^JZuAjj 



Cj 1a > ^ jJl jlj fl j ni^ll j-Aj — IfLiaJj ;J jfl j «nl jiS 4 (it 0 j uu J <jl Aa-j 

:4" i <; j-lljjj1 — 1 fl "m ^ J^C ^^^J I 4 nfl cull jl, fit n wxiojuj Jj ^cl^JI fcjLlILa.! , M M nM 

■"-1 •* 

43 yv-ul jl \ ^j^jj Jl SjjO^JI 4jjnojl JLfljJ)l 4 I 1 W\\ (^jJI J I 31 fl ^ 1 1() H JjuLujlo 
OjLtiljl pLjl Jjjfl m^l ^ JjJ J| ^xAJj (jSl IjJ^ MIA tj-ujj <Gl 1 i^i )\ djjl^ .4 n ijflll 

fr ^ * 



^'"J^/U^ 4 fl \ i^i jLj! Lq ^Jfc^ 4JLluIj^J 4J^jjo 



p^j^i ^aaj iii^i j^ijSii ^ t jjh,Vn1 jit jLa ju^i 



1Y\ j^aUl 



((.^1*1 n\\A Jl nr.^l tL* ^jJI J-^>!l o' d mJI Lo^jLlil 

^ ibLill <GLU^ aJ u .a^j ja^lj aJj^ Jjj-k Jr. dilji IjJj 

iiLijJI JlU^Lo JLc Jj< Ana :<GjLuj Jlc Ijj Jj£j (3 1 ^5Loj LajLIcL 1 ^ q 11 



Lo Ijj-Ju ^ajjlj j^JL-i ^-ju -»J i^i i -' L ^- < ' fA>^ J^i .1 J-a. 4 

n * ** M 

^ f. c 

.^j^aJI ^>Aij l >u^j J^j jl U ^ Jl 4jUaj 
Jji ^^ ll JjU-> Jlju ^ ^ Jb 41^aL \jj*Jl 4I^q l^jl 



dlaJ» j Paul Langevin ^ q ? J^J ^a^Ij ^USlI oU^jl^SlI 

(^^fljJl IjJlj J^l jrA-t 4j aJLJjiullj i^L-tu^!l ^j^jj^l ^>Aij JLt aJI^j ^j^Ij jl i7m 

L^jj^j^I ■L-xxjIj mi jjiLLk-Q 4 Lo J| Ji^JI Jlc i^O^cjJI I" K I Jjl j} 4 a tLu Lajj 

^JLc J>^ (jl*-* ^^L-tAi^JI jjj^JI)) :J-cuLj tJjjj^ja 4 Q i/^ dJLi jifl t JjLjjLoj J Jjjjl 

f. p. -9 ^ ft 

■■i^j (jl Jl 4Aia i^ll jjjLijIj «.5jI h hi » yuiJI Jt5"\ rut i4_» jLLoj^I i—i tjVio pL^-j-fl-ll 

^ t I^Uii ^Li jtm^ J jj^ I ^j^J i jjluAjjj 4-j j^'t I 4^Lfl_a JLt jJ^-A 

JLt Ufl4 J i^-wj Jjd^JI J^tll ,J 4-a mSlI ^uolo JLt jjLo J uSa^ ^xJ (jl ^ j ^1 



jjjl^ mi\ J ITT 



p t p p p ^ 

40 «. tsu uiu Lit J^xi 

P V- ^ P 

p w p f- 

,jj P ^ P P 

* p 
J OJB^Jl (jA*J *Lua3 J ^^^iJI <Uwj I ft Tift tjj jfl m< lj OUfjL^J 

Frederick Lindemann jjU^ll dbj^jji j^uijjJI djuxu^ Jl J^a-> <jjjq m£ 

P P * £. 



*Lua3 ^ j's Ijt! : jj* j \\\-* *i\juu 1,1a ^^iaj 

^J-i-ajjl^^Ll ^-^u£u (jl ^.flJ iji^oLa. t>\ tt\\\ {jC ia\ tt\\\ ~- s -"- 1 > *\ VV ^Lc 

^ P 



4^jjla ^^^j ^.jl*! n i*i j I (jl^ 4iiLuJI ^jiio^ II CjI^J "'II J*!iLk 4jl 4 K f7i 1 1 c jn < C* > i 

iJi jajLj Jjjj^ij j ULLLa. J^fl Joaj <jL£ ^jJI Judah Magnes 



p 

6**- L{{ jy> >J» ^>v*fl j 6J j^-j 



^ «.4 r>K II ^Ijuoj Jj^.J^ ^jjLlifc. 5 jr^ ]r\ ^ » 

p p 

4_3CqL^JI Jl ^Lq_iAj^L1 4 jo i uj S^£.J ^jn.ri^Lo^ Jjl o mnfl 4j ^Juxijl Lo Jj£.^ ,^jl a mm tfl 



I ^Ij «5jj£LaJI ^JLLIL pU^J 
Herbert ^ j^,^ yuuuJI ^| <,n^j tjj^j^ ^1 i jmli%L ^1 jjjl \ <n\ >l (j--*-^ 

— oL=^L^I il=J J t^tc ^Ul ^LL^jJI ^LJl wjj^iLI — Samuel 

****** M 

Jj^^j i— mi fl ^jjjLsco (^LjJI jljl Ijl)) 4jl^ (t4 o \ i jl^ol)) <3 >_> i f4i"i ^jti M-fcLo 

P P p 

n ii J I duu^ji jfl** *J <jl (_^ljj icjl^ll IJjjfcLo pI Jjl f> Jjl^ 

** 

p p p p 

"JLSj t^l <\ iiMjfll 

P *ji ■*'* o P 

^jjjaI^Lc ni L^jl aJju <1aJ iXi > ^jl ^1 Jjl /s mJ ifl 1 (^jt ^^>J <(.ij yOcll 4jCcL^JI 

& p p 

^Lliil jjlj Lui ^jici 4 4_«jsLiJl ^y* ^.aj jl^^ll L-uLiJI Jlc 5 ^%iuLJJ /nil ^ I jjt ^ 
Jl Jjl 111 j ^cjjijl^l j5 JjI wnn l J^jj-i (jl ^li^ J) 4J 5jLj 

^ j p p 

{(.ijjoJI 4_xaL*JL> pLj^iJl A£-xl 43jljJ Jj^Lj U!iL^ Ijl ^ Jjjl^ mnl OjJl 



LoJaC 4iLfil^o — j-ullq ^JLc ^1 ^jLi 4jLuu — Jjjl^ uu J J^I^qLj 

p p ^ ^ 

Jjl Jl£. .^S mil J[ S^cjJI 1,3^0 SJL^jlJI ij-t-^jLJuJI 4jjLa C^ri cysj 4J^j j_> 



p P 



2^ 



icLklo pLluj S^cjJI j, ^^J)0> ' ftrLub ^ mil J| S^cjJI iiualj-o J^o ^ 

p p 



" >5 f. f Ull Ioa J Ll^j ^1^1 ^lolr ^ m(SJ H\ 

4 ,o t^\L 1 ^^Aj <^_jj^JI ^wOJkLlL ijJjjJI 4 olVill Jya j^yil j^£.L ^fj^ajjl IJuk J-J 

Lord Arthur ^.n'^ jS^I Jj^HI 1 ^ oocj <l jij t iL^U S^iJ L^tj ^pJI 

p p 

L§ jL JjJj=w J J^Lj ^jjl ^jLLLliI 4^jLcj ((.^JjjJI oix-lj^JI 

Jjlj S^Lfl ^jl" innl (^Aij t(J> flj lu^II (3-*^*^ 4^ ill .Jj^l Cj^-II dill J^o Cj^-jJh 

P m P ^ ^ 

J^o Lq-^j^1 Lq^j Jplilj til) 11 L^-^jJ JjU 5-JIjJI A'\ oJl ^^.1 Sj-o J Lo^ilCj ,4ji m\ll 
l_ fij^C (^Jh^^ ^J-°3 I 0(3 ft ii^ > Lo 1^) jLj (3-^ J^niJ 5 j 1 ^ 1 Jjt ts> * lu J) J^L&^^lJl 



^jjJj ^i^-ujj i4 ^ lill AfLLLIj in nl ^L^Jo cj^Ij iil^U-o IjSI a»j 

dL C^IS «.4ala ilLux J dJI ioaJJl J iuLUI jL^JI ifljUi £j> 

I fl ftfl flj J^-a ^iJlj 4 nifli ^ £j jd\ dill Lgj U^S? ^5^' Sj^Q mil ifljjiJI '^fc 

jii idj^L >jG dill J ,j^J! Jl ^I'wT.mI .J^l ^1 

j L-ub^i ^iL^lJI II j 4jj\ mull ioaJJl pIjI <jl .Aft jj jLucLk-i dLlA 

H 



^ t p fi p 

<Ui C11 win ^ill .JLaJl JjJ^jJI >_si>a Jia j» :4jLks. j (jjl" m'wl jit I 

: JLoi ^uiLua^JI jKi*jl j^i^ .^u^j <jl 4jlr Jjl <dJ j j-o i^xJi jii mJ <U^I j 

p ^ _ _ t 

CjI 1 fl nn m a ^y* * J XJ a a! uia! ^3 C*l IP luJ mil t 4j JjJL 1 ^ilj-O^ I d ^ a> 1 ^ 4-uJ^Jl 

Jl iflLL 4^ ^laJi s-j lU^i OjJI dill 4^ Jj ^((.4jlfl>ll ^-ol^l 

.iLaJi iaaiJLj 3^*-^ cjLlSLxo ijl 

ULk^ Uul ^ 

:Jlij t 4^ J? I JI O^IAJI J J^alll Jl^ c^l^ ^Ul ^^LJI i^U^ Jl lilc 



l-i-A.^v. /j^Jii Lol *<_£j£-lujlJI LI fin It Jut ^Lxi Li j-k ^ CvK <<i iS^^ 



°" mV^I AjLfljJI 4_i_tAi iaaiJ 4jL«_fi iL^lo Jj^i^. ^y* 

^l^lxli (j ijaJL*JI tLaJl ^JA% (J £_1jLcdI Jtj^° 4 infill <_£j^-0 J JjJ 

>(Juj o ^J)^ ^ (J^ OJjJ-i 4 5 * j U t 4 gjLftj > ^^jju ^)L> Jj^ 0^ L-i^ ^ m ^ ft 



ti^ublil 4 j mil J^La. Sj-mj Ljjjl J ^-Lfl jll jrtJU jij .iflUUI ^ ^LfljJLi Jj jJI J-^JlH 

64 «. 32^5^11 61a LU£l IjI L^l^l Jl ^jJ J wi^uj 



1YV 

^((.iflJjSJI 4-jj£ nit II jjfcj JaSlI jOii) 



^hiVn!>) :i^^Ji cGj^lc j Romain Rolland JUjj Ca^jj f^JJ S^JLl 4 mQj 

^^aSlZLoj a^uU j^Cj ( Q in — Jl^ 11 loA Jj£- I Jn * » — 4V\1 t^cJjJI 4jL^o ^ ^gjfl^r 
I fl * n m I ^ lie uu J Q \l (\\ n fl \ 1 1 ^j^^LjjJI 4 ^jl ^^J-^$ ^ «»4 <nflj £-a 

■ v Qt Jlc 



j} 4ji/^^ mil jj-o^l 3 LajLc. LajIj jLl*-o Lo£ c-iLL^JI ^jL^j t^Llj^l cxa mi i 

It l^lU Ml') \\ ^-ll t^^V fill I 



. J_tAi I uu cjjtwl j^ol (J| 4^LjiuAj (J 4jl^ 

Ij^j 4_>Lu^-Q OjI^ La J^. (Jl L^Jj^ 4-ol ^ 4^jj 4^Ljlj ^jjl 4j ml! ^1 »^fl'il 

S*J-& L-U-fi ^ ^ "M |Jj i^ljJI 

Cj^IL=^ j Lla j .o^ S^uliJI Jjj^s m J iK"Jl liA Jjl ^lj j| Jjljj"^ ^ ■ 1 0 '> Jj 1 ^ "> 

i - fr P 

^J^JI Ijjfc "LuJI cJLSj wiU^uL <ul jjjj ^jJI jjj-iJI J 5 «JI ^yo^il 

((.^LLjlujI lift 3 l^>fl > 



^"fl "ill J 1 1 I 1 <-ijLa- <j-0 <_^jJLJ J-fl-S j)mn Lot 



****** 

s- ^ P 

O m 1 1 Jj-o ULo yUuJI Jx 1jLa£.I LqJJlC Ja£ 1 r> ft a tlllj^j I ta "» u a J^LLujojI 

J >^J <I\ jyL — 1(3 j If. ^jLj m nl ^lll t^>Jajj LiT JI Ij^lA^ — 3 jJ I 



6>i jjjaj .4oLa11 j-kLi J*N mi 1 q uiAj j^Jaj ij^iJl iilj^JI (j\ J-C Jjj p,^L ji ^Li 

"J ^III iiliUI LliiJL iijliiL o^LaJI dii j I^JL^ Ijjj "ill "J ^J^ 1 

^ p ^ P 

Jj2 ^ J-J^>J Jj Jjljjl 4-J jjj jV\i/"\C\ 4il ^£,1 mo ^llLiiijI Cul3*il 

p t ■ , p p p 

4^0 wdi^j jUaIJ JI *S&3 jL^> <^HJ Jj^ej Ji ji-^JI s4 ^^f jjH^ t.^^ 



1 rn \ 



** 

ijljj^ll J^o *3 Sj-tju-k jAiu ^jlj^J. "^'J - wUJLj JI j Iqj 4_Lu^ij 4_iLo^ Jrt^fc \ 

P P C 

(^ ^5jm 4ll jlki Jlj>j ^ Jj j O "£ l J| J^Lmj J-j^jJ ^I wVn l J^-j Lq 

g i^T\ oi Lo£ <S^>il 6J-4> jjl 4_fl^-*-i Lq Jjl JX- <^lx. J£ j (3 n>l 4j_oj ^J^^ <3 



^ j^i Herbert Spencer x ^\un cjjjjA S ^^-SJI jjjfl^L ^IS Lalv^j 
4_ii jLuj ^jJl Jjj^LJI L^i ^ j^i m^La. JI j&Luj JJj jjljj c^JLxJl j 4"\a miU 

Oj^/j^^e >*'j' <i '^-^l J! ^ t(( J^° >1» gr?^ 0 Ji 

fJajt* Oliver Locker-Lampson jjrnin^^ jiJjl ^Lkj jJI jjUJI 

M 

lilSj <Jjb!l SJAjJI V ^J1 j OUo jt^lj 

jiLfl t JNi >"i ml J-iAil 4_uajiJI jjLLiLLlI jjUJI JJLUul S^cjJI j^LLiiljl J_ii LqjAcj 

^3 LuJJ JI /^jl^ m\jl ^Vsj .LijLLI ^ 1 1 m"l SjLcJ 4JLih.O l^jJLLflLj tJj^j^Lii J J-»i)^%L3 

t f. 

Austen j^uoL<i ^^Ltu^l 4_L»LLL 1 J »l ... > ^ — j> ^ V\ >r>l 

p bJ>" a^w? 5JjLLL <Ua U.^>lj ( ^LuIjl SjLcl ^ ^1 ^ilj^ ^a>j Chamberlain 
muj^ cajlj JI J-uaj LjIcj .Lloyed George jjjJ JjLJI 

«uJ A e )) i^r^ ^1 Ohne i^ll^l 4 aKII ^I'tmnl ifi ^- ^ ^jj^H J-> »■ 

.4J3X0 jjl^lc ijLHJ i^au^Lil iiUJI J 

(j^jLi ^ j 5 % ^ajuuqnJ — ^>^^J LqjAc ^JIjJI ^^-^^ <3 



P ( p 

«■ Jjj)fl m^L> (^jLo <J ^-^13 jjl Lij*iLJ l^-fi Qjftj 111 

£ g t ^ 

.^J^Lluuq 4j 1 mm jjl <J r>*i ^ 1 I J^oj 
^ p 

p 

JoAJ ^ n nij <jLu JlX jpJJ 6 jljjG ml <j*^Ltl 5 j tV J 1 j J-Lfij pjj 

* p p p ^ p p ^ 

^ JaJjJI J 4jU ft CjI^jI ioo 4J ^^jii pJ dJsl J ^ Willi ^Jk o^J -tlA- 3 ^ ^J>=^ 

0 C P P ^ fr 

5flj^i^ J Jaaj ^l^ ^3Jl Leo Lania Li^ ^Lftl ^MJI dj^j ^1 aii tilLill 

jji jnO'i ^ jji 4 \fl ml >ll /j^JI ^1 ACj .4j-ml Wnll ^iljjil 4 ^ I ml L-lujj 1^ \*"\ m V 

p ^ p ^ ^ 

# ^ p t p 

ijuui Cv ujlJ 4 0^5^11 ^ L^-J^ ^Ci)> i-uLoxjl CjLJclIa L^jI jl ^ nil I S^caJl 3 4 Q 

^ p ^ p _ ^ 

— 'J — H P _ 

/ (( . 4_i£. j) 1 1 4_»|^ jl 4 1 mliJI 4_>lj SjZJI 6Jj5i qL-w C-Ij_lu SjiJIj ^Lfc^L 



* p 



^ P P ^ p 

4 M mil ^ j j)Q\ll la-ijQ i Jalfll-a^l lc jii dJj a <*_l-o^J1 aLo! /TjJI 



SjLjjJI ^Lxil^ <<j^$^ ^j^iLLo (^ajjQui 4juLudI Jju ^IjJLlo-oI Jfl* n <3 ajl5 i <j^',c£^ 
c^j-uc^ ^Jj i4 llLfl i 4j! 4 j \c LLcls ^ju^J I jjLc jLlII J) 1 l^^j 4-<jj J iii 0 ^ 



J-iiail :^Jjij 

p ^ p 

p ^ ^ P 

p p p p 

^ P P P ^ 5 P ^ « 



p ^ ^ 

pljiLlI J ^ ^aJcl *i! (^jj^ iyJA rn II ^J-iJj JjL^Jlj LojJkt- Pjll 4«2wl^j Lo La^lj ^^jJI 



(jL — UojIj JLJ1 La£ — m jii ijfcft w>L&jl f^L^-a s_a!»1j 

** ™ 

** ** 

((.JJLj ^JJLj 6jLlJL_1 

Jys CxJIa ji 0 — jQ mil Q J i q a ll K L <J pULJI CjI inft ^^lll — I ml[ 

1 ^* ***** 

4_t_o 4jo^ ua 4LLL0 pI pU. ^jJI Demitri Marianoff ^^ujLq ^^Lo^j ,Vnl 

* * ^ * ********** 

Walt her jjLo JUIj lL,1 ^'n> .^nu ^iJI ^j^lLJI ^1 Jl lo^jn ^ 

JLJJ ii^Jai c^jL*-o i-fll Ar^l j <Al*JI r, j\ jeTiuA Jlc ^cLm ^jJI Mayer 
^Ll 434i 4jl^ LS J^1 ^jJI Jacob Epstein ^.1^1 ^j^L ^(j All oU'ill 6 jljj .o^^il 

p 55 £ < 

p f ^ p 

p ^ p f ^ £ p p 

CjL^njJJ (J i^fll 4-Jjlj ^ i(j \ ^ Ja3 mi \ 4Jil£^c Jys wjl^j^l J^t 1 1 i ^jl L>*^Jlc 

# p 

^JpL<xu » Lcx^-jl ^LaLfl cilj JlXj Cj J-^ Lo j^Sii J^J m \ ^^j^j .4jllLo3 aJuoAJ J-^J 



p ^ p 

^ P P P ^ c- 

UJI ^U^l 

p P 

& p 

jjfl ^."t J J-^Jj Jflfl dJj jl^ J Li ^aiJI 4,fljfl -v ,\LLI Jl£. 4jK o J^c 

j Jjjj^l 1 O-La <n ^5 J- ^oiil 3 4 % mill ^tLill ^1 jl LoLqj 4ijji 

p 1^ _ pp 

J^J^ J o^-^lj U ' ^ ^ ^f^J 4^^-fiJI 5j>sJI £a3 ^1 c?^ 1 

p _ 

^> l£ oj Lojj pLJjlJI Jj| :JjJa ^ ^L^i J L^j ^^Jl iS^ail jj^j ((^jaII JjL*JI 

^-uiAjI (jjxij^j)) Jjj) * \ ni 1 ^ (} ^ "* ^ * dUlfl 4-J j \\\ CjIj LlflJ I ^j^jIj^ 4-i-Jaj J.ftt Jl 

Lo :>c j^ljJ J oiLll I1a pL=w 



.^j-^ jlli J ^j_^.^IL ^^Cj Jjl^ 4±*J jl 4 L^J^ <J 4jVs mil (j^Lil j_=wL 

^JjvUJ / ^>J^j£l V £ ^)jLo jrvJlj^ (J^^ '"^1 Jo" nil 1 jrt \~\ "ilj ^J)^ I O Lfljj Luj pLixo 

-M 



J^jll ni l \ \ i T\ 

jj^jjSII jy*>j J n ^j <jl£ Samuel Untermycr jjLc^UjI Je^-^ 

<jl j^iu ^^-i' CjLAAJI ^ 4^1 j) a ^ a Cul^ ilaJJI t<Uujjj Lg-CjJ 

j (3 nil pLlJi /,Lijl 4^ Ujjj 4-J| J-uijt J a ft IjJ t 4_ijjJLll ^jjtLiujI o^L .^al 

P P fr 

«,p ^1 J cj^LLLo ^1 oL^oj^i Jj3 iL^i Jj-Li iii^j 

n <Jlj5"wu^ U^loiJ J^ilJI j^I ^ ULia^ J^ujl 4ULuj JL* j^Jj 

1 «.i*L*JI i^u, Jl .-.Mla^Ml J ^A^ ^ f-Ll^lj c^ouuaJI J dial 

Ji (j^J ^ 3jJj^' .pljj-mJI <LuajjjJ1 4lao3 <>j Jjl* ^>jj>-i^ 

^u-jlj iioA ua J-C Jj.^>^ H J Luajl ^^>J JjJ^ ^Q^l 4 fljfl ^ 

4^^Lq jric jjlm'n^ J Peacock Inn jl jjii Jl ^ 4 f^J^ 

c- c- 

JU^I Jl^I Jl 4^l£ j^j jLu ^ i^oj Jl jrji: 4^^Lo jIj 

jLlIj ^Sll ^ Cj^lrw.o ±J\ Baltimore jj^l; Jl jjo L^i jLu ^ 

wjLl cjjAyi wJUa ^jJJ I ^3 1 8 * ^ (_£j^xul j-s ^ LJ _l! 1 o-ij)*^ fu.il! 4 ^ US JLc i r^L> 

aLuijl Ijjfc ^fj^ ^^uj^I fii-w) :4J 

J .r^^ tJ^JUOjJ Lli^C Ijnfl-O 1 AJ 0 ^ K Will 

^jjlXijjS 3 m » jjjl) Oswald Veblen ^Iua Jl^jl Ua oU^L^JI j ^IjLLujI 
John ^jLcjj^ jj^i Oj^J fic J oL^kiJl Thorstien Veblen j^Li 

^1 frL-iii^l JI^jj 4 Jl HI L>jlI£.j .^^ljUJI jIjj Von Neumann 

p p p p 

v <>1 rinl ^ «^^Ltoj ^^Lalj jjjj ^ujj^j 5 j i«Vi a jl v^n^ a » :4j ^ q \ ^1^.1 Lg-^Li^^ 



I TV Hjj^I 

^ISj L5 ai^ jjl L_fljjLaJI Toscha Seidel l£,mjj j*q mil ^jjJI qU^II ^ajLc 
^jj^jlJI (3 Lg^jJl L- )OJLi 4jJI Jj v uj (jl jjljj .^^iliJI ^LaSLII ^Jjjlc ^LliuIjI 

4^ fl i m jaJJ ^>1^ mm y\ i^x^- JjX: iujJJ <3 4m* m 1 1 uliK II ^\Iujj CjI^ I A3 

t 4jo.vN,jll ^_fl>Jl <> 4Ju t.o hUJ j 4^1 jx .Frit/ Kreisler 

9 ^3^-1' i> ^-flijlfl 



-1 p t 

CjIj J (j-o JJ£^ CjIjII ^Jj^I <Jj b «SjjJI ^J^ILtAij ^11 tjlj ml L II 

p p p p p 

& p 

S j-i^ i^llll j oLiiJI ^ ifc^fl Jlc l^e>ol j a j^^i Halloween 

jJ Ob 't£>^ U.^K* JjLU^ JjaJI dJj j ^ jiaj ^^IJI dHjl ^> 



"((.lis. lilj 1 ^ a 0^ t> ^Lx^Ji 

P ^ p P 

4 S j^Ja-uJ^I 1 4 i mm Lq j j ^jOjJ I I JJfc JJ k \ ^3 I^jO J 1^ MM 1 1 I La Ic JVUJ 

JLiisi^l jt^Lu-a tajl^il L5ji2,Min j Jlc ^jL 4j£J LL^I ^jJI jjLi 

rf p 

* P 

uilj ^ JUj * Jj^alll jJiUiu ^jjo ^3 6 ^ LuOlaI J^3-3Lj LftS 4lLl mm JlC La <J[ 



,J «.dJj JlJ\ ^jIa i^Jtk 
t jJ^LajJIj jjfcLLklL 4 al-tTv ^ JX- £t-i^jj Ijyaj <L^jjl1 fl-u^jJl 4^uoj_>Lo CA^-Lual 

^j-u^li <4jl*uI^J] 4 nUfl II <r>o0 It ^j^i * \ 4J Oj^ulj 4 lr> mil (jjj^LLI j/^ J J 

p P P - 

♦U^JJJ >^ Lf ^ &**ui\ jJjaJ* ^j-t^Iu Lixoo. t^A^ Jsyss ] 

4i1 lijlaP .J jrsilil d^Luuai] ^U. JjLi l^jtlua ^1 6j^-u=JI l^UU ^1 

<jl£ .L£jJ^ j£ <Gl ^i- ijlc J llj^j ^LJL Ja£udl (J 

P 

,^ ilffif. j^J 4jI <^-fljjLJ (jl^^J ^4 t \]rs \ uu 4j^j J^Lj 4 ii 1 i 4j( ^[ 

jj J iLaJ[ 4jjJJ ^jJI j^aJI ^-c j-L^li^ J U ^jC LiAjl O^JI dJ J <J \ jij 

J^i oiS Veil ^11 Sj^j 4( jT j 6^ 6^ a> CJ^ ^ **JL>JI 

O Cr C' P 



P P P ^ P P 

P P .^^^ ^ 



Jj ^Lu ^ jl£ <Gl dJj ^> a^)^ ,LL^i JjLauJj <Uii£. Jjl^j <jL Sjfl< j^^lj 

^i^J^^ll ^jiiJJ^l ^J^AAj 

A-ajj^Ji JUL Lo Jil 3 i-ailjjJL j jfl^H ^ U 1 1 ^j'^LLd t LI 

e- f- ^ t ^ 

pLiCjJI Jl liuJ^JI 4-flJ CjJj^j Lojlc CjJUj <J^ II A_flJ LmJI 0^£-l .a^LojjJjs <J 

^^11 J iiJJ SjLj ^> ^3: ^ o^ 11 c> 6^ ^U 1 4 Oe^e' 

illill 

^((.Ijjfc ^r 1 -*^ (Jsj)^^ fl J <M <Sj(j Mill 

^^sjlj ^cLi^o dUjj Ijjj^ i^LuJl fcljljua (jl^ry J^-iJI J-C 5j-iu 



c h ft ^ 

w- ft ft 

ft ft 



ft v 



f " ^ 



^pJI Jx. ^UjLt D-minor « t ,^>1l ^ 1 m j_c LaIjI ^_LJl3 j^o « ^ ^ 

ft ^ 



c. _ ^ t _ 

aL=*L^JI Lojlt 4 ^ jmL*. i^l^i pI^^^II J .4jJ| J-uaj ^yjJI 4Jx£- 4_iL^ 

o^j^JI SjL^J Ajllmljl Sy:j d jjj>>^ Stephen Wise JjU jaTwo 



ft ^ p. ^ 

fr fr p i 

^jfrflj nij tLijUl J^5^-> 6^i£.Ljj1 ^jo ^ ^ cAfij^j Jjjj pJ» :4jLixu^l Jl J^i^ 

jjIuj^Ls i^ijLa JajjJ^JI <jjlliiu_>l LaLSJj 4jq1L& illix i^-iljJl jjjlfij 

^Lcl niyjl 4Km\Sll Jj.w.ill cJiJjj ^ry jixu Colonel Marvin Maclntyre 



i i S l^j-cl 

p p p 

Cj-^j » Jli <j^bJI J[ UUajk j\ m^-ili i_u£ <dJj Jl iiL^^Lj 

, p 

« . 1 aj ^ o Ij^qI ^LLI J^c k J* ^ > pL^LojI ^LjLil 

p # p 

Henry jLii^j^x ^^jjs> \ q \c uaj ml ^1 J j 6j> Lo-o I ?> * ^ <m\ >l > s jjh ^3 

^AjCLoI .i»l>LU l^jj ^1 cLij Jlc jjL ^ j^j f^cj ^aj Morgenthau 

^^iJI Cilfljjj ( _yu ; iJ - >J1 4^jJ j^jLJ[ J| ujJ^J J * '"^ pdc La jAc j mm tl 

p p 

:CxflLiilj i L yCkjJj\ Cm 1 1 1 J} 4jo">L^JI 4lll^_o pIoj^ tllua ^jjl j\ u£jjj LaI-AjI ^-Ul 

p p p p p 

p 

/ C ^ f <ll^ \o) nit PjJ /CJ fcjL»» >o a 



P ^ ^ 

Jl Ifl-Lojlj o-a^l C^jJI Sj^juo IflJc; 4iLL_» Jlc ^ fl 5 I I jrvi. jjlAII oUjI 

Mi P P « 



J ^ j) 1 1 I J-^-i 1 J.) I OiiJ t^jjlS-uilil 4 h^Q-fc j\ m*S t U Ji»j3 jLj I 

JU^^I jl^o), :JIU1£ 4jl^ic v U*iJI J-c ^IliViJ ^ULJI Jl 4ix UJ l 

J^-Jj (j-o 4_l5 m i i ^ 1 1 I ctjuol J| oUfl/n ^jiuo^v Hi! J^"v J-ajjl^ t(( j^J <<i\ ^ 

p p e- * 

P p P 

^ «.<L*j>j£ ASUjl^j oj ^Ifl'iLc: pL^j! iJLuuj ^jljQ 



p ^ ^ P p 

P p P fc P 

p ^ p 

p p 

p ... p 

p p p ^ 

p p p 

4 mfl't J-C jJial uLfl J^LLiojl .jji^o jJb La£ J^jJI J JjjO oj£I J I Sjj-fcJI J 

p £ . . 

IjjJu L&jLlLcL 0 II <JLnm Ijl La 1 J i rv ^ m 4j ^IL^ ^x^l^Jl J^o 

^^LuaIj^j (3 La^-» yLjo^o (jSlI 4 uifl'i 4uSJ t 4JL». 4_j ^j^j LLl^j IajI mC>L 6jj^jJ 

•C^^-l Sj^a 4^2* Ll^j jl^j (jl J 4a£j 4^J Cj m.jI j 

p p 

4^.1^ nJL JlX4 J J? ^ f- J^-J p * : (JJ^ <JJj£La 4 Q i \ fiO J^jll nnjl JLoj 

p p p 

P ^ s* pp p P 

p p 

^jxUjL Jl wi-^J-> Jjl LuojI j hTil I J^o ^jj^^ i <ii Jjj)0 ni*S I Ji lj| 4_jl Jya LucljI LfiLli 

22 ((.l0A Jii ^Li-U 4x.( mil ^jJ Cj uijJb ^ J^J 'JlJjXoj 

Jlp j\ ^1 jJI jji/^qIL LLLul^-I j^jLAIjI JiJ ^jJjJ oIj^II cJI^ joi lj*v ftj 

p 

(^lll — ujL'"^ Jl ^L^)J^j . jjj^ JL». ^ ^L ^LiJI ^ lj^> ^ Ji^JI 

^-k jiJI jlj-LJI J-C CuL 4LjjjI 4jj»_oLw iliXo IflJjfU j J^LtJ! 4-fljljJI L^jl ^. u.L 
4^111 ^JLl Jx^sJS dliLI Siij axj -'^ ; '^1 ^-lll OJjIjjJI J[ v_jLLA. j IqO'^jj <OjJjsJI 
Jjjj^ ^ n t pI fl i iA 4_^JI uJLuojS! CjLuO-lujJL 4_aJ j-q j 4_j I 4_jjj L^_jL L ^1 



p I k 1 1 ^ya p*C.jJI J-C — lijj^ol ^1 aJI.hi r> ^^aj i ^ II 4j^j Jlc <!uj >1 ^jlj 



iiX IfL^I 



24. . J 



jli tdJj J[ iiLis^Lj 1 j jJ 1 Juc jjjll nml ^Lolal J^o cajI^ iLu=> t^jpLiu 



2b «.aJ3 ,-,wi» t ^UL j^Jl\ UL^Ij t( JLili l^o pIjj^ Lu, .tlA 



w i 

^jlJI a^lj^JI)) Cj^l-fl-v j J jj^-j 4j Jjl^ jii dJj j-gj .<GLp. J ijiLJI ilxu ^^tCj 
^«.43Ll=* (j ^jll 4j ^ ^ij Jjl gj c-^uj (J-qjI jjto 4-xcl ^"i Vjl 4JljjJI J)j ftaj 

jyi Georg Nicolai if^jLu cSjj^j (ci-^LaJI ^joiAjJI ^JLII 1 g ^ 

jl\ cj^\£ jjwii^j ^Rudolf Kayser jjjI^ ^jjj .^11 ^ jjo U-i c^-jj3 L^l 

t^jJI ^jUaj^u jj-ojmo 4jl jjo Lcji juj ^j£jJI J-udJl <Gl J O^^j Laj Cjlixa^I j5 

f, ^ ^ 



LUA \\ tit 



La dILui (jij ^li JSII Lai .CxiAij 1 fl V\ 1 p> K JI ^LfcjJL L^Lil Ifl-ubj-a 

(3 L^J^Oya jjil^i JLC — J^LixLUjt el jjj mLl — 1 fl I Li S j^jj 2I CjAA^jj t4_LoC (j^Q-i 

L^jJc O^Jij ^^La £jj> J^j J^i SLflj 

wuLL^ l^-ij-ol Jl^ j 4-Lwj (J Liajl LmJI "'^^ L^llji cilij ^L*. Ji j 

LluJ[ CjJ^LjUJ iijjLJJ ijAifcLil ij^JI 4^^J1 ^J^Li JJ j£j 4 j m\jj ijuuiUj-Lj 

1 till ^^Luuj^j ^jjq CjIj^J^JI CjIjI^JI ^JaI l^jj^ol > ^1 0^11 6 \ fr J^juo^ ^ 

i^lll s j^LJI l^jua J5"n.r> o^l^ ^1 Caroline Blackwood jjj^^JL» Ca^jj^ 

.1^1 ji 

.iljl^-uaJI f-LaCjJl jiiXi 4LLLa J a^-^iJ ^JJj'j ujJsa^uii JI O^ 3 ^ f^l 
iL^JI JL£ ojSI L^l 

C»4>ta3 mlj i ^ nillj ^Jjd^U <U.i mil 

((.Cj^j mil Ofli 
jAa mi J^o ol aK II ^ uj J ^4 mm » :Lg_l cJLflj Ltu_1| I tr\~\-*.\ 

vjj^ t^ll jj-o 4-^ ni't jLt Jj in^ 1 1 J 1^3 mo LfrLo Cj 1 1 In oJj « .^jL^z*. JI -s j Mt^ 
Jj^Q-i 6JJ uJl 4 UU-I^ (*^JLi"l ^aC ^fl"i-s luj IjJ-fli ixjLL^II 4JLUI_» 

Sjj mil cJI-Sj Lflij-Lus JI LmJ[ I i^n J j Jjj] J^jjLa 4./a^w^j 4^ m\ JuC I4J 

iJjji'bL S j-^jI L^JlLq JlX. jil mm u* ^pJI Sji^LJI ^fi oLajLtil jisxi LlJI oJaI 

^J-ujla ^1 L^o CmIUj iJUJl 4 Mfl mil JLlu\ J Jjj^^Lj 6Jl1xJI jLt Cj-LLj ^-L-i-o 



HO l^^ol 



Jx Luajj-a. jj^SLs N u mil J, I J-o px^JI Jx LJI ^_jJJa Jx S o-fl-ilj 

P ^ % * * P 

Ja» : jljj^ll (5^1 Jl LijL JUj Jj)K<h pLuI jj^Z^L* 

Jli — JIJuT lj^.j^o jl£ ^jJI — jj^'^L jl Jx «SpIj4J1 Ijj* c-u^ ^ Ll 

CfrSK mil 4_LI » Jju dUL, > c \VS ^lx > a lxo J jJI SUj o-wLa 

J±ty\ Jx j*JL\ ^» :itU S^L* L$3j^ jolj jj^^L ^Jjjl^ Jl LJI .imTsj 

p p P p p t 

J Q"Jf-l qVs US 6JJJ> J ^njr.l Llj jJCwl ^^liLfi LjjjI J[ L/^» 



s ^>?- ^jj ^j^ 3 4^L^Lo ijji ^-aj «Jjjsi o^b^ <i 

jjjjJI cj\ j io o L^-xfi fl*> H ^^jJi 4 U 5 j 1 1 ^^ji j (( jjjLoj oj^LI gyjJ)) <*y* wjj-flJL) 

t*, P P P 

^_LiuuJI pLA5 — LuJI LJI ojlj — jji_j ^1 J i Willi 3& dJj j-sj ^Ij-jJL 

.4lJjlxj Gustav Bucky ^illcu^ 4_Ljj^ « JLa 

LJ iLil1 j ^yDI ^jjiJI CjLlij^x J 4j^jj^^l 4 j mla 11 Jx J.^-w jifc j 
Jj 4ail Axo C> Q a t s l^-Jj-o I Jl ^ LAijj I J-uaj LjjXj ^^jOjj (j ^1*^ >L 

^ laj o p.'C ajjl 4_2Ljjia ^X (j^-cu jl ^ a 1 4^ j\ m>o ^|JL».1 6^ljj Jx Li-o ^ <^>^. 1 o^jI 

4 ^ I t Ij-uz^ I JjiLu 4"tfl fr^> H ^jjLiiilj I ni^g 1 4_xi I^C^Ii^jL] 1 J_J J 1 ' I lyuolij t^tl I 



J) p f- 

pL^. Loucufl t4j|jjijl ^jaju ^j-q 5jj i^>ll 6Jj4 (J^j cjIj ^jrj-a^l 43lj)\ m (3 (j"*^"* 1 ^ 
« Qfl Mill olj 4-fij) . I i 4jjUxu ^jj olj J ^JLj 4j| jIjj 4JLfl Lo Jtiil J+juuj Jx. L^i 

>tj uij >1 ^-^-Jj <4 o "vj Jx. 4jjL> ^1 0 flG mi^II c>Lo*Jxj 4_dl jrLu Lodlcj t4 ft La * o 



t^jjfcj 4j| Jj L^3-fijl (J J J) 7^15 (J^l? l3 SLl^JI 4Jal en > I /^j!^ m'nl ^3 qji ujI 

* 0 i m ^ nil J-a^J ^jJlj Loj5 ^llC- 4,i.j in 4J jJo j_Llj ^jJI ^ w n ^ 1 1 4_i^j-cu jL^_i^11 ^Jfc 

o^jll ^jU jI jil ±J\ JUj t 4jnujJI iiJJL «4uxl jsi 4jS^o» 4^K Tinef 
£J>±xj> iSjb \LjL Jjuu ^! Jl^k ^aIj 0^ - JLiJ, i 

^L^U UL^l ^1^ 4^U O^jL^ J JjLij it.nl ^1^ LaJloj 

•» ^ ~ 

t w 
OJ^i ^j-a J-J^^ 4^Jlc J^jI 1 in 1 1^1 J % Oj JjJ di J <jl ^JlC t^jLxJl ^j^i^s nil! ll^^o 



_ g * 

jj - UH <i oil^ aii iSjjlil oljjl ij Laa LlJ »U S^rdx. ij.J^Lj 

P p C- p 

A^ijl^ £ ij^^i S^^jI JjS* ^jjll ni\ tl S^ojI C^t^ c-SuijuaJl jfl nil Cifl Vil Lo^AjlC 

^ ^ c c c 

.LujLojLj J 4_LUa ^jjl ijjjSH 4^ i_.i~i.Lua Jj3lj /j^J JjajJl CjJJ J 6Jj-LaJ (jj^? 

p t ft 

LoL^jj j^^*- ^ f\£-^ 'JJ 4-*-° ^jl (j^-U Lo,_\ \C j^plj La-Li 6^>o vjjl 

55 ft ft 
. 4-ilj_fl v_uLa*j (jj)^**^ i-S I j j) 1^ LLLfl 6 jtolj /jl 4Ajo > \ 1 1^ <jl \j 

(JjNl <G-mL^ C^l^j 'A^b ^ j Cr^L^J' iy* vlr^l tjjLLiujI o^r^ 0>*!j 

Sergi Konenkov ur?-^ 0 c^J^' ^L^UI ^Ul ^ui^jJ gjiVn^ 

6J£lli JX. UJL^ J^a^Q JJt J ^jjLj ni\jj Li LQJ ^Lxo3 (^jJl 4 M j m JI A-1JlS|jJ1 

^ c- f- p 

i^jjJ frlij-ual ^.jLsj ?ta-=>l U ^Lc^-uj -CS^^ ^ i>L=^ CajI^ ^pJi ^j^> 

. «4_U_LJ_fl J_4JJ 4_LLJ^_llj L>. L^jl I 31 \ ^jjil #tl JLil i ^jj I tLi^^_LJ^^ LujH^jLo ^JJ^LijJ^ 

4 JJLJ LxLifl LuJ| Slij JJU J^jI^ llu ^jA-Jj I 0 \ 1 ^ I mu oj 4ajqI^£ 4jfoLt ^Li J-A^ll 4 5 \ Q ^Jj 



l^odilj J I J jj^^^^ill JL^j o^^- J^J 6' a^-^' d ^ £r 

J/ 1 tft^ ^a^jLo^ LaJl^o ^jfc i ri^ II ^jl ^ ** * La 4 i m\ j \ 1 1 J_c J j) i r\ ~s 1 1 

LuaLL-il ^AjL^L dJj j-xj I4J oJ J >*e 
b^*^ Jl S^UI J-c Lxj^ b^^l cN^ro ^ jLI/^U J 

^^LLoLtts 4JuJ^q ^J^i-O^ JlJlCj > q! tK Mill fcjjfe pi fl l5 ml ij^l ^>0 ^L)l 4l pI <^fl 1 

.<ui l^oUl j Hi I 

^C-Lkil J-^l J <L> L5 iuJ1 ^JjUsI j-a ^'^^ mi ifllj-i-a ^Lfll JJ j /^o ^JJJ tlj^Q^j 

C- 

JJtJ ( ^ ^ I <L^=wjJ j-C L^jLlil ^^LaC O^- 1 o' LuJI Co <Tt -vj djLcLcu ^Jjj 

4ni 1^1 J^o cLluo ^LLalxxu^U 4_jijg j Cua. j-LJ^JI <2\i\ j 43 Jj^ j ,., uflTill j Jl 

4flUintl J 4 j f „ m ^11 PjI^AJI A^l J-c ^oLq^I 4^lli Jkjj 4ni7i^ll 

Jl J^j^ 4^ 4l^L^i uwnt dJj *A j ^LxJI mil olj ^JLxil a^I 



4JI0 — J31LI \i*> jl^j .Jli* ^ J^ J31LI 4^ ^Ul ^lLc ^Ul ^Jl 



CjK 3 tSjiLli <> ^i, J 1^ Jr. ^JUU jl^j ^Lu* f^Ufrlj jljjSlI 

4 0 i oj jl Jj^I^JI ^LLujjlj! JJ^> i^JjLc Lcul Pill Sjjuuo j^g j^H <JI 

I ^Kj 4 Tiger j a y L^ml iiaij 4j;l^'i ijLc jj! ^ I^l^ 
j > m»J jJkj ipl^jjl ijLc J 1.1 K ll» mnl 4ji£. Jli j 4 J 4 K n \<\ JIoj 

JjL^j 4Jil j s„j will jjb I j-^j 4 jj jrJI iJjLujj jjp^ yi-iiJl ^iilil ^j^i (^aL^3 4 fl Q m I L 

4jljjI jl 4i^JLj 4 ^ i^j Lo 6jLc Jjl^ ijL^jJl < ,i^no (J 4a-iJ J| 4j J ^jhU <Jj 
(jl^ La^ 4ju^..ujj £^jJjJ> ^ ^ilaj /ji\>1 Lo 6jLcj , wj^LI^i II jjl SjLLuj^I ^j-o 



^Ao^l (_^ji»JI J^LkJLi 4 n J| GiLa. ^^Ilaj <4a][ SjjIjJI JjLlujJI JLC JjJjJt 

^ j_> oils twiil j-*JI ij^oLo jyc. LjLj^I jJLi 6Jji-aj o^j-^- J e^i-^J LjU^l ^l^j 

jry j^JI 4J JU Lij .oIaJLj pIj^jJI j^J Jl jj^lJI s^lkj u ^,7, ',J^I 



40 «.^I^1*JI oW> Ly ^J Jj^ll Jl j^jl lit, t ^"iiVnl jj^jJI LI ^l» :JUj 

jLLlo^I Sjj^ ^Li ^o^l 4 5j5-v <jj .en mil ^ULiuul d^Lu ^ oLK^H ^ j^oaJI 
<jl£ ^Si ^LkJjAj 4j»l ^^jiU J^iu ^P^i ciil^ ^>aaJI JjUJI 



. 4 0 \ Q ^ 



4^Qjj£il mi\jI L^_J| ^pJl pLIiaJI Cj^Lfl-zv pLjjI Jj-U J tail Jn /■> 

C- P ^ 



fljj II J^j ^flflj Li 4jSJ ti-flfl 1 4_Lq CiaIIqj 4JkLljl ^l^j J -r*; ^ Ll& * o^U ^1 
mi CjL>K II J^lj i^ujj J-Il \ Q J^*- £ * 4 I Q 1^ I (J^jI^ mi\ il inn 

ilil c^l^j Adelaide Delong g^ji^j j^LjI L^ul U iLlU 5^1^ 

4x^JoaJLI ^j)l^h M ^j-^ Lfl-iJa Ja^I Cui^J iOLuoLj 4J1 ^ L^j inn Q *^ 



P P 

OOA (J Slli I r^'n^ \r\ \j L^jco O-ufcJ lgJ>l jUj^ 4jLjJ-u£> 

pljJlJI /j-J~) mi'i il 4uu5L<o Jl I J » i^i LoAaCj tO-» y\_tu ^_tu^o p ^jLuj Jl sIjI^IjJJI 

Sj^j^il 3^J^^ )) :Jjili JjJj=» La 4JLjJ_o^J1 &S£> ^±uj *<j^CJ i^j 

£jusjj jjsj^i! Jlc (^j-^H JJLj S J-=>- IjJI ^ fl ^ n> J^i s_jl£. 5,\ ir\ yl 1 Jlc 

^ « . <J ^JuJ ^1 llJ ^ JDj j 1 * LjpI^IC IjA ^4 ilc J£ (J 4fl i lo 

(J J-LUj ^pJI cjLji .^11 j^o 0 q I5"> ^» rcjL-ubLjJI JjLujuo j^o 4J c t *s" f »l 

C p p p PC 

** ****** « * " ** 

<xujOo Jli j t 4il ^ SjLq j i jjjij Jlc J^->.j jl£ .Henry Rosso j-^j^ 

j-ojj^ c-Li. IjJ 4( ^jLj_i4a1jI J-o iLLLa v3 ^ ^ *n u-JLLa (A) jjjij ^jfi > >n <Gl 

:4j3^!I 4 ^ j i ^ il l <— xaIzJI ^jL 4J ^J-tu I jKil S^jIJlI <ui ^bLL ^Ul oijJI 

c ^ 

<Jj ^jJI ^jJaJl J -i-^l vi <xuj^il Jj_ v-tAJ-j IU .» AjuqjJIj 



C p ^ 

^jlilj j^LiAlil 4jlr ^0 Mil jj^lc a ol ~v i^ll SjLq <J 4 flj* <^ CjIj-jjSj Jlc 4J j , n ^ 
Jx ^ jlj i^^AJI J^Uil ^ jiU jl J^ *Luuh\ ^Ajo 4^ 

o 0 n n< 1 )) :^L5 6^%iic 4 -m^ L^Jl (3 ^5^^ aliLL (^jJI »Ja JI 4JjLLL1 

i _ P 

4 1> nUH j^aLjJI c-LLJI ^_fll in"^l LaIa^oj <4j_»Jj 4JLj-Lo Cxaiaj 4i nkl I ^1 



/JwVnl lor 



j ,-innn 4 cuij oi jJI J i ^ \*\ 1 (A) jfjiu Jlc J j j-^jj 5_LLall qLl^ 



LajJt Slij 

Jl jkDIj jLiJI tfJ ii]| J^lJI jl» ; d iija^ Jjl J Jl ^S, .^Ul^j j 



4_LiLi j-flJ» :L^J ^JU 4 Antonina Vallentin ^oiJU 

^ ^ ^ t p 

^ p p 

4(> ».JLJ1 J ^0,7,1,.^ 

t ^ * ^ 

. > ^ VI ^Lc JjSlI o>>^ / j yuuu j X • j o-xi^jj L^lJLa. o^Luj ^iljiJI Jl Sjmq 

p c- c- t ^ 

j*o^n 4 5 ifl -v ^Jj •^^Ij Jjli Lcua j^I mi'i J JlC- SUaj J^IjI Jli jll Jjl^ 

3^ r n : L5^^ AH LS^^J t<u ' ^ 0-° J*-* U^^ 1 ^ 

: Jj^J J»iJL) ^1 ^1 4j1*£. JWi ^^^11 slulj Jjl J 



tor 



4oi^Lc J j\ (£jr=±\ Sl^ol JjLij c£>=^ liU^lj tS-iiULiJl L^L^U* JLc 6 jlyic.1 

p 

InQjK J f LiII liA J <j*Jt\ J&\ J^]j 

p 

0>1& Ci->^fi JJBj . J JJlJIj jt f7i1l Cj LxjI />-q I ^fl"vLi^fc. Jjjj ^j^- I n fl \ u 

CuLL*. iSjLus ii^Lc Cul^ JJ&J <43L*L*.j ji^SlI CjL^j J£ I ^QjK pLuOjI J^fjJ^ 

& p p p _ 

Ublj ,5IJil 4j,n^ ,7,11 

1*1, ^I3JI 

50 .iujLJI 



4JI hi n 4jufl j >jjLj uu 1 1 4jJ| 4LujjI _^ Iqa LuJl SLfljj ^jjj^Lo ^ic 

^ ^ p p p , 

p ^ p % fr ^ * p p 

tl>^ UJ^i (JuJ*>±*\ (( . 4a£. 1 n") 1 l^LaJ L 1 fl ^ <7i OjI^ ^^lil ^4 i^l-s 1 I ^jj Oj fl j 

M «4 

p p 



lot 

^jC LoLoj J^jljI 4jLfl ( ja>LjJLj ia*>l^^^Lb ij^pii-JJ 4_»_^9 6J^^ 4*LuJa ^t^J I J-C^» 

J ^ LajLii k_Bj U\ j\ <4jlxi J I t II ^ya ^L^j^xj f-lj-ou t ^jJi>j LojjI LSlij 4_jJI 

J-Jj L^ii ^^1^ ^1 Sj^ill g- l^Lui lj idj^j ^l "wnj J jl^ L> ijjl^j <^3ij j^b 

4jl 4JI.111n.fl <4 l^Q ^> ^NLz*l Jl J jJL_> J LILoj Jj>JLj_j ^jl 4ld U~> (iiL W w« Q t4 r>*\ n 



u^-j^j eX ^jj ^eb l>^j j <y^±* 0^*1 J'Je ^ 6^ ^! 

j£J j .Paul Wintcler 

< >1 a^jl Jx. 4_1j1 u*3 I tga J 4jIj J J£. J ^ .^Aa I a 1 4.mfl\ \ 4_tu^J (^«^^ 

SjI SjLj) J K^^J Jl ojaJI J^U J^j .N^TV ^Lc Jj^I Oe^/ J 

IU JJ) Lc^J C\ 0*1 1 1 U \"^> *^Llx1I k_i_lJLOj Jx. ^j-ttl tl 4_LLfij . jfl J,>| ii*^ 

jj^j ^1)) : JU j t 4Aj^l & ^A^l ^Lj^U uaDjiii Lij)jlc — L^-jLc — cjj^\ JjLa J» inlj 

M 

43jl 1 rn t Cjj^JI _ * ^ L^jl^U ^ji ^ajlol-V-JLI ^jLuJI ^Sl^J yLu ^j^ojjt SjL)^jJI f-Lklilj 

«• 



*" fr ^ * * 

^Jl 4^i jfl "'I 4i<ni Ja5 la-iji Jl Q1 U% J-^j' ^8 of I * inn I ji^ 

^ P C- P 

$ 581 p *■ p 

Ijl^jj tl l"H(iii 1 ttiii% ^jla LuuLfi ifcjJIj LJ^ > 3 .jLflj^ll Jj-ijJo £)C aJaJI 

Jj i^>^ II l-AL .In <6jjLJJ JjiJujja. J, <£>^jl£ (J 6jJlj £>Uail ^jJI Jj^lLl dlljJ 

57 .\ *\VA fix. JjSlI O^ 1 ^/ j?" "^ i ^ w,m ? II J_c 

^_JLxj p ^ fl 1 I (j ilc. g-l in fl II a 1 (j^bjllj 4 nk^ 11 ^A-*- 0 ^! d)- 0 — ^Gj^jj _/GLj 

t(( ^Uii! jro^II pLSII <^ J ^jJI Jj>JI ^1 xiL ,rnh J aiJ» :^L5 4^j^u 
.AiJaLxJL 4_s j \ <7i o Lil_L=*l --'^ t .^1 Jj SjjIj^Lq 6j j) 1 ^» ^ <L>L 4JLa^Lc j^k-lj 

oIpI lT r>< o J 4^LL JjlTwVnl O j^J ^lil 4^,.y^ll oM.orll jUJllj cJLlAj 

JyfcjJI JjUu LojLa LjLtwI I (j \ LQJftj JjKi 6^ (3 Ult JJO 6j*i Lol ,^j-aj^ J nJI 

58 .4JJ > 1q 3^jJo JuC i_i jjuJI j ajuicLu J>jHI dll jl — ijijjic. 

p J * 

^ JlOj LIj ^Lijj^l Sj.'S IIj <J ^ 0 nu ^j-OjpOJ Lu^ij^Q ^J^J^I 

P 

tj^iJI j^li J_c Cxojlj I ^1 SLflj J-aji ^IjU i^lj cjIjjlJI 4JL». Cj 1 j ui-Lfl 

p p p 

il 0 Ukq ^j-uj I * n Jji.jJ ^ j jjIlLILj SLLJlII ^-bj^l Jx 4j_l"i mo j ^ ^ ^Lc 



59 



llftLLl j^l V^ll ^LoJj urojLJI dL^I <j1 jl^Im) ^Ul cJ^I J jJlJI ale 

^Lc JJ^J) ^jjil^JI Ml JlC Oj J5j .^ict e\\yj\ ^(pl fl tin {jjq L&£jj%±u 

p " mi* 

<-» ol&jl ^jJI jjiJI (j^iiuj Jj^l LAajj l^jUlU <LiliAj-c I^jL^Ij o^U* N^VA 

^LUlIjI ^j^^.nj <Lcj>n.rjl Collier jrJjS i 

> ifs £ j£A LAjI I ^ U"wnl Jj nn j ii-oLjJJ SljLxll Ltuljjj i—iLiiilxul (J 3JLLLI 
jj* JjLa. ^^lll — j j)j3j II ^to jAc 4-jj-Li Sj^uoj Liili ^jJI <Lcl SjjS * II 

^Jaj I jJ 1^ » ' JL5j ij^gj^ *1 CM Jj^ia jjl^p I^J^»- CajI^ — L^J LLfij ^jIjllXj ^jl 4 mfl"! 

ibLGll ^L^udJ J^l JUL j>iil i^Ulz^l aJI^lJJ ^1 >^J1 Jj^I Jill ±Jl 

^.^■J 4 t ^ ^3JI ^jJI U hill ^O^^Ul A^Lc] Jj^ (3 Jj^l^ n\\ i\ ^jjJuQJLjl 

(J 6 Cljl^J .^^3 Cijl^ ^^Dl ^ul I ^JJQ u * UJU iJJj^J 

6j^*i til (JjLxu^JI ^Jj^-Ij .((^J^Jiil Jj^jJI pl^iJ» jl (( 4_x^_i j-o^ I eLij-ua^l 4-«Jjk. 4a^J )> 

ft 

^jJlLq illj m t4-iOA J-C J j^^-J ^ j^lll Ij^jij 4 4j j^^JI 4 ru.nijll 4 ^ J 1 o 1 La j j I^j 

^ ^ 

* fr ^ ft ^ 

pljj-uuJI 4»i1aJL) Cj^L^ Lo J 1 < 4 {^^uoIaJI gt-ol MM II I j^aLjuO Lufijl ^1^ u\\ i\ >ui-u2ll^ 
^0-tulj» ^ J^Lfl ^j-siuflj tN^TV ^Lc 4 J Q t ni^Q 4Ji^=». plj^! ^^LojJLi^J J| Jj^-*jujJjI (jL)jLq 



n\ \ \ \ Jjlo j CxjoLSI ^^LuU^j J I OjLc I nKj . (J-l j I ijJUOJjJJ ^j-i^lll 

juaaJI j dl^U ^I'wVul jLaIuiI o ? V> ^JJI JSLiJJ ^j*) cUK 

j-ua^ ^-A <Li ^plJI <LluIjjJI wj-uaLl^ 4J^l5j Cjlj-iUllj 6JL)JjJlj ic^ilLI Cjl^^aJt 

j olj ^Ul cllljl ^ jk^c^il j> 1*3^1 11a ^icL^: jSj -<^>^l 

^Ul ~ Issac Don Levine c^iJ <^jj dljJ 4i t *xu=> Laic. . JL1L1 Ji m. j-cj 

^ Lc ^Lu JLc jai^lil — 4-i£.jj ,7. 1 1 4-u^fcLiil iijLJl 43Ll3<Li Jxfl ^ ^1 wViJ jUl\ 

^j^Sl mj t ^ niO J Ij^jp (^^^l ^/UuujI > mil ^LaC^Jl (J^9^ 6XuU ^Lxul L^jl IjI)) iJ^Oj 

4j ^j^j 4_l_xi3 ^jl Laji dj^jLAa ^JJ^ QJ ^ i _ y _uLfl dJj ^qj t j^i^l IJLi 

64 c c * c * c 

^j-cjJ1 ^^Jl ^UciIj J)Ul» Looi 4 fl kho jJaj 4fl^j ^ CjLJSJI OjJX. 

4~U ill 4^jJI m\jl ^ jj (jl^J .61 U-w ^tjjLjJI Tlj rr> ^jJl kill clU J ii^JLlxuJ 

^ c^L^JI 4ilixual jiuu 6^^' ^l"wnol c^^f Sj-o^ 4 Leon Trotsky 

nil 1 o II ^Lia \ i rT^I (ju 0^°s3 • sIa^-J i hi 1 1 ^jIaII J-ujI \ i^>l ^jJI null 

doVill 41^ , ? , I ^l^wTi'J Jl CLL^ ^ill (^u^jlil Sideny Hook dj^ 

^ . „ _ _ c 

^,u> ^1 ^ dljjk ^jjjjJ)) I^J^i) ^ 1 4 " u I 4 i lc J^j^ ,4j^^-l-o 4^o$La c ^)jjjJ^ 



<n Ujj (3 4_> lJ^-A J i-rTil IjJ t<L>l V"i^w (J-C Jj>J |aJ^ *J^i> 5J jl ^ n i J ^ ^IJLuxijI 
,^j->Lj him! £--a Ijc^jq 4J <_u^>3 I I * t Jj! ^UaLujI La OjjJa-)^ t^yul^^J ^ I >fr 4 \ 1c Jj^3 

^IjJl e| 4iNi"i^wl J^o J-c 4j[ Jjo Laji d^A JlSj (( . ^oj U nil I CiULuaxl 

Jjl ^5vaj La cJjJj)) 4-j| ^J^c Jj-J"t uu t) Jjl 4uu^lA. «4_>Lj-ajl ^-flU-»» ^fl-S ^ Lj-<juuj I £-j0 

« . ^jJJlC j\uA I 4 1 * 0 > 

iL^j i^l^ J 4jj^o J^. jifl «<jU&l j> 4wnf, ujLwl ^JjJ^JI J Lola 4j Or^e 

4 h~vtbLo (^^jj clAjjji i^fcg j^jLJI ^ l^fl I (j^iaju (^^-uj ■ 1 ^ i^iCj) 1 il\ A^k I u>l 

((.j^JI pLqJjlIJ Lajjla ^i>=»- ^ 3^ 1 
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mo 



J^o ^1 J-C .l^aJiLxiJ J-iAil p Q ^La\ ijuO^fiJl Ca^Wj Js. 

S^aLJLI c>(fnl lodicj .4jo uJi jj ^Lijfi jAi Leon Rosenfeld 

^ p p 

^fc-lgJbj^ jr\ mill jfl U taJ «.oflfljj a5 I u ipljjf^-ll o^LclftjJI ^1 



****** *H« 

^(SJjSlI - 1 -"^ II J-c Sic ^IjJI 

P P 

.j^LLJI ot^AlAll jjL ^jaj JA\ j^JI KnKjl ^Ijilj 

5jLui-»j ^ .Locality 4 1 1 jjfcj 1, Uf\ |i win J^LLililil jliujjjj Ijjfc 4j|J_<jjuj 

OJ^J ^(^L ^1 >>5I1 JX- Iaj*^ jIjcLlLo si infill J r>j jl£ Ijl (5>a.t 

p p p p t- p 

p p 

<^jJ1 J^jJI jl-u-o ^Ui Jlj^. ^j^l jl^ J-c UjLi^J JIjx Jjii 5UJ 

p ^ ^. 

5* p 

P P P 

4 ((.OAJ L ^C ^ ^ i n i ctl^luj 4jI 4*_JLk Jj^Jjj /jL^-LIj ^LqJJI (J 4 fljQ 



J separability JL^i^L) iiLUJi :J^JI I^Jll :^LLil»1 U^j^j^I Ua^IS jlUn jjlj^ JUa^ 

^j-xj^ Locality 4 II ^ I^uJl ,4151^0 25^5^ L^J pUnoll J Uh^ ^ J * Lj lll 1 1 p Ulll ^1 -A II 



iUu j^jJI j-o ^ a LL J-^J Nathan Rosen Jjjj «GjcLui 

.U^jJj^JJ j^iJl^ jflu j <-> _iiJl ^jJI Boris Podolisky 
^Aj 4^iJ> SJlUL* JjSlI ^fij^Jl Jl SjLiJ j EPR Paper 

Oj j mill ill 4 4 til *S ml^J^j sjj^j Jl I i Lj /ya j\!i£Jl Jj„X$J pj"" 4 ^ 

6j^Ltu ulOJI JjLfl *Uial CM mL Ci^ Jl n lj ni.flLj ^4^1 *^"0 lla^J^I 4JlUL 

CjljK nil! <j-o jro£ 0-^3 4^ .AljJI iijjj-csuJI 3JI mil ^jij ml ^ ,_t tsi* \\ 

Q a^J I jjl» ;4j 4j j^v <7h j_2>Jj jl — i7s Sj-ujLl-q JIaa ill 

ji ijjjfc^sJI 4-kS'JI j\ jj4> Lo j t 4jldJI J L^-Ujl Oj£ ^yjJI 5jj-«-tfJL j(j i^j ^1 

5 «.oLK.rJL — J^SJI j\ — olflj 

io^LLo ^ 1 Ioj mi > *J O 1 -^ ^j->1^ ui\j\ Jjl wJi^^aII Jys^ ^ « 4^j-s ^ » 

4^oLl5J ^\ uJjJ^j ^j^aJtiLal 5jll 4j^J ^4 il ifl7\ mil 4jL^»1 ifll ^» toll O^ul^JI 

oL^LJI j ^iaIjlII JjLuil iAILLo jU J^llU jLj j j 

: 4 .ni I jJl 4 io LlLI j-Lo > EPK cita > 4jco jl^jLi-LI j ^jLLiuJ l_u 

4-1jg^ 4 n i fl t 4 Q~i \ j i\**ill I W*^ n iQ |kU^j jx. L yjJ j uu 1 1 ja. JX. 4_L)jJa LxsJalj-u I 

4 j.cfs 1 1 0Ju5> jJaLu 4jaLjjbiJ1 4 S lA a H ^ ^ r Lli I \ Js ^Jj's t m ij \ > i4_iaLj_Lfi 

^y\flji 4jUr J^JL>. ^ya p Lau Llxisu-ujl lj} IojU ^jiwl SjLaj^ / « .iuL^jiJI 

4 Ifl^ u^q Sjj-i-OtJ LcLoj 4 5 Lfl ^ II ^3 J^^^a 4jl ^\ 4^ fljbfl ^uiiaJ I jjl 

■ Lxil JAl m Q 



1" MY 



jj-ajLuaifc. I ^ "i v \ tdlAJ 4 ^ iVvj J Cxxflj j3l JlC 6jl rs O i ~> I J 

« . LU 1 p \ II JlC 4_fl_j jJ^i 4_jLj ^ljj Juj ^jl ^jj J)) ^_jLjJ I a wm 11 CjLqj 1 1 n JlC 

\ \ \*\ n t j <^jljJl jiiin^ll ^jubj-a iijb J J ^ *) Jj! 1 <\ \ J^ll pun%ll £_jub ^ul l5 >j 

Jj^l ilUJl ^ii iiLi5_=Jj ^ LjjLjl^ Jl Uij » dj^JLil 4.^1 JUL (jj^* jl 

4^11 iplUl ilLJI t 45j5^ll Jlt. (P) i^Jl jhOju J 

«.4flj5^ll ,> jr^Jr- 1^1 J*£- (Q) 



a Wi i ^ \ I (jLfi mil SjLx-XJJ 
l^j'iKjn La j^tiiu j^lJl 40 i5-\ II ol run LoA ^LLuaLkJl ^ULfc .4 iQjfl^. djjaJj ij^j 

J.oj jjsl ^^ijJU J .nj Jii^JI jjl^ic JIJ-uj <jc ^La JJj Jl£.j t ^JI 

8 .J^ ^i. 4ij5^l1 fill Kj'.Kjq 

fk-J nn II (juij 4jld£. JjLj pLc J^jl jjfc Oi^jJI JjJ-Jl ^1 ^ i^tl JjL*.j 

^jSwtfU 4j| Jl h)flV>lj p una II clljj^J 4 ^-ub ^-a 4.,0,,\ 0 ( JlC ^>jJj Jj^l 

« . 1 g^fin 4 fl ifl ^ II v_L> j-Xj J 
4 tu 4^i5 ^>4^l Lu^Lc-J I t(j ajuo LjI ^j^J^jLk Jl J^a go 1 *^ fl Ijj _ Tv^ 

J 4^jLujj^| jxSJI li-uK LP /^C LjuLc JjJ^"nl JjJji. Jj-o Jjjl.?> <o\ ^1 jLc La» :4 \ ,Acj 

c>j^l f^ii 4j>l djjl 4 ^L^j^ j J^Lu Jl EPR Juih-i J-^j LowU£-j 

^j-^ ^ ui^ > AluaJI a II Ijji 1 J * ^ r Jj^j )) '^>^J J-^-O J^AS * clH ^ ^j)^ a 
JjaLalLA JjLka^l <3 ^j' j^A^J ((•Ua^^lo j^i JlC 6 ^GLj (j^J «.pLo-luJI 

0^ llui 43L r>~\ <\*v Jl ^Lubl 6^11 6 Jji J 4jl 

11^ Ja.1 j-qS!1 li$J c^i Je^j J^j 

(jl iJaA JLc OjjAJ iliJ^Jljlj iP-*^Lo^!lj 4jL^l^i|j ijlj^Jlj ^ifiJI £-uLuj1 dJLtu 

.EPR ^ 6Jj ^I^UI j J^^ 



L ^ Jl ^ U ^ Jljl <uij JLuaSlI i^Jt J^l j£ jjl J J-c 

j^uajjj 4 iLc. <_ t i uu 1 <uVi ^jJI ^^i-Ajlixll llu 1 1 Jjl^ : v j-uLJI ^-Xr. 1j-la CjLoxlj ( ^-q 

■_' t t " i> 1, (^J-ll (jln) ijUjJ I J^l^ (j^_aJI tlLlj ^IL^j tl Afl r> LiljrLcl lj_<fc J^l^ jjj^ 

<Ua£j Jr^^ iijJtil jL^JaL JjjU <-> j, fl i * 1 1 4^\jvjJI wjjLaJlJI jn^J 

v-iii'ij So^-lj 4i_xo Jj^aJ ^ JflSlI JLc 4 lj^"w,io c^t£ JLiLI J-c d 

4^ illj 4J J*l£ Sa^lj 8 ^> pJ^ dij U^i <dJ.U 4 ? rr» 

b 

taxa j jLSIc^I UUS ^ijjj fJ EPR c^j J\ dJj Jl iiL-^Lj 

4jjft£j £_jubjil ^yQ (( )) 4ijJLO Jj^"l mil /^-Q 4J»I J-C > 

Ijl 4J 4jji j Jx jl^ JjU.T.uI j-c Jllfl'l (J )) AJ lll^ 

Jajj ^-^jil <Lu\fL*l WvWiiiA jJ ^p^i dJj .(o) '"-> I I 

Brian Greene o^ 5 ^ 11 i^-i jjt: Mklu^ ^ 

ZjLjLa djjJ JjU :JL5 jj iiaLuJI <j 4jLc SjLx£. U> J^3 4-Ja^c jii j^j J j 

d j J 1 1 ^Jlmli^ U I Tv j i^iLaJI Jjl^Lfc djjJ ' ^ ^ J 0 * dj^"il \ f II Jjl*! \ i^iLaJI 

^ « Qjll ^JT. l-i_LA ^>OjljLJ dJj J-C- J .Lu^jl IjLhj 

j^bo ^Ul JL^^J 4aLUJI lo^a ^ tsiliGl f J L e Jil f£JI Kj\Kj^ 



^-o OjuolaJS LS ^i\ 4 u fcu 



K.4J jfl nil 



((.jjajUll C/^l ^LqI 4a3Loja.jjJI Kj'il^OuO oiLLa. :L^ji EPR Caa ; 4Jip!ji 

— ^ «-* **** 

j-aLLj CjSLuIjII /^o 4-LaJLu J Jjl"wn\jl l^j (>^J1 tllJj Jj . J^Jill J 4.Ui» mm^ j'wn^vjU 

y ml I ^ j-a^ II JaLiuJI I jj5> » afl Jjl :JUj .pUxu^I J .^r>j Jut Luj J^c Ijjjcj 

U-j-^i iju^ual C^JJ^JI ^L^AJI Jya 'J^^ S J^^ 

C t P p ^ 

.Lutifcj 1 \~o ^nri I j ij^jliJI J^C i^jlfljl 4 niO\ ^j5s 4jI 



c ** it * c 

jjLLiujI jJoj 4 (j ^> j l$_ki L _ 5 lli JjLJsI <_£A^.I cJLIa 4il jx. 

^L-ajJ entanglement uLI nuJl ^dk^o <uj^JLui^ Ijjj^ U IU.^q Li^l 

J^- IIaI^q £_u^1 Infl'm ^ ^LcU3 ^.wn ? ^ Sjj^jll SJjLlil CjU^LjJI 

Llliu t -fljla II ^-ialL <Ljj£ Cjij 

ji^ll J^C I r> *i r> J£ ■ -fl\a-a J ^^Lu^lAIa Jjl a m% J-^J l^lj J^- 



Jl ^JLiJl j pL^lI — ijjj jjjj oL 
jj^j JLola.1 <, if^jll illjJU uJjj«3 4 j i^Uj 4JI j dLlA jjLi dJ j ^ jjj 

JLoj-^I Jlo 4 j^JI o^LaJl LAjI 6Jj5> JljjJI ^Iju^j j .JJ^o /jl^ o p \ ni^> II 

6jri d (7i H 4aJ jLjlq ^1. j^JiJ^j^Ij J-ua^j ^^Y0 ^Lc .Is! LiUjuaj J >r, 6jJ J i*t Jjl 

Jj^j JLola.1 4SJjLjlq OJi^j pLiAiJI j ^tn'u ^lll tol^jll 6JjJ> Cifl j L5 lJI 

Ijj4> JjI Jl O^Lola.^1 6JjJ> J^Q o^li ^ 4llL=w jl m.^ II J-u^j 4 fl^fl^ 

J* \ j *4jj^jII 4J\jJI jL^jI aj-aljJl ^ \ mm > jiUajJI ,.\ i^j ^Lxi 4Uju2jJI 

CJ I MI'S IjLi ^-ub^i 4 » ^ 4jU <h J ijjjiJj jj^Jjj^jj Jl , >1 ^ ^jll uuJkjl ^ jlj 

Jl 6JJ-a-o j-l^I^o L^J O m 1 1 I oLc> 1 iii Cj^ 1 a"^^ 1^ 4_l^.jJ»I JIj jJJ q! mi^I \f> 

Oj^-* * 4 i luIj liILl^-S ° J Jj^.1 ,J ^IVill JJt.lt.uj La.li^ ,6j^ 



p. c p p 

t ft % 
6J^2fcfl-0 Sj^J I /)J^5Lj J J *1 1 1 ^lil Jjl J-LflJ iAJU .J-oli I fl i^l J >— ill 



^oiG ^1 4i,>Jl cUK ^pJI <4^lsJI J ^ iL^, JLIa 

Ml MM 

Ljj^wIj clllul S^LoJI 4^jjjJ1 (£A~\~\ JjLfi i4 n null 4jJ j-Lkj Jj^-ia Lo JlIc n\\.\\ 



jji \ mi \.\\ pJ 9 



ft F ^ ft ^ 



ft _ ^ 

pL wji ^ ! I J jlj Q~i ml ^JjlJ 4 "\ mi Lo 4-lajaJ 3 J a ^ * M " 1 -i^jLJl ^ya 4_^oS 4_i 

ft ^ 

Lo 2;j>^ (_^AJI jj.! ^0 » :4_jL jll ^\ 1 1 ISjjI^o^ 4J jL*_o , ..a j 

jyu ^! Luis J^il)) JLSj .JjlAJLj Qj q *> 1 p j JJLj fl n ^J^j 



2 1 



v ft 



** ■* * * ******* *~ 

^Li j^oSlI 4fl.ifl,% <Jj .4l^_i_i ^Ijflll «4-*_fll jJI SjiJI 4 n> I flfl rJjfl 1 EPR C^-l-sj 



\jr^_c LLuaj 4j£J ' ^ f^-" J u^JJ 

J ^ ^ IqjJI ^-fl^fl^Lj ^!Lq :4 hjAjJI 4JL>^^5 ^^jJ^j^Ij J^Ltii!i 

/jl 4J j±& ^jJI tJ-iaJ ^ idjft Mill y^^II Jl Jlj^uJI 11a C5 J 'j 



4 I^q ^ u-s^jjlIIj 4 11^ ^1 Lxlq (j^l ^I^-uj ilj-U 



j jjj i^2> (3 4-C^jl^^o 4jai (J^Lojj 4-j^-oJ O^Lzw Lt-oul <aS > I Jj^cj 

^3 ^jl < iaj i«^0 i-^L^ Slj^l (J^c j^jjo^Jl IjJb (£J)~ X ^ ^ j • - ^JLuaJt 

If " 

Jlj3 ^ ikflJI ^1 Uj> icLu Sjba 4:LiJ 4l^L ^LklJI frjll Ijtj 

4^Lilll illjJI 6lA (j^ii llS-Ag (4 m iki jJU^J L 11a 

Lq xfl LoLgj La <p> Liii ^Ja3 t'TiI^^ : ^JL^La ^Ac. Cj^^ x ^ G" 1 ^ 

Ji£ c5^1^ ^-Ui 4^hlll iJUl 6J^i ,4JUJI ^J^}\ d^ JV Ul Uulu jLi^ 



J j) ~m Cj^LxJ Iji^in Lxjloj 4j ^± ^Uckj ^ifl^Li ^ H I^ajK il J^L^-AJj^ fttfl*i 

C- ft 

^^jJ! JjjLJj ^UoAjJI <jjLaJij jj^jJjj-S* <-L=k-fi (3 ^La^J (jf I" 1 uuojl JO flj 

J^IjjA-jJI J^o J^vC I^-y 3 jl^jJj^Ju JJLJ La_LS AUalifc 5 j j) < n t Jwim «wflj-tu 4jl 

11a dJj tajjol^n <^_Lu3jJI llA ^1 JjjjiLiJtJ Jj <Lo Jl^ J| 4 0 J Q ^ 1 1 

^ L=» jljC + 4 » j n LI SjjJI ^LLkj 4 U nil SjLLo-o ^Jjz 4-L»j-Llj J j5 jt^xuAjJI 

iUUI djJL Ojl^l ^Jl .Jjjl^ j 4-L5 + JjjL 4'^ ,7, +■ + 

^111 ^jSJI Cx>HJI Jlc .ic^t^ll ^IwVijI pUc^I J J^SlI wJL£ J guuajlj 

fJj .jjyj^Uj cjLo^J 4>'^i j-c c^iJI U^J 

. Jjlj u -\ w7i I \ j^LjJI J^a Lj j^Ajj 4 \ \-\ c\\\ ^ J mil LiikQ-fl ^-c yuc ^J^Ij uu ^1 

.J^L jl£ Lc^ jry^J >lSI jjij ^ ,J-C. ^ Ij ,?mj 1 j-O^I J *-U^>JI 

Sjii jLi <EPR J 1^ ^1 i^UI ^^}\ cJ3 ^1 ol>^JI jj 

CjLclj-oiaJI J^l Ju-Oj J^AJ L£jJI ^ H Jj Jinlt JJLJ ^ ^kJ nil! jr^LjJIj daLiuJI 



J^t ^jJI — John Stewart Bell Jj olj^p-uj 27 .Jcli3 

v—a^L^Ti 1 1 <Lftj^Ja £ jr\JLj La^j — \ $\\*** v^jj-flJlj ^fUuLLj ij^^jJI CjL^j^II 6J^^j 

4_»U^I J US 2<J «.4l^ui 1^1 aJcI ^ul Jlc i^Li. UjLlcL L^J! ^^Ul j 

•j^e ^ Of! *"' 6' 0' J J-^' 0^ cL L*^ mn l 

J .^£J1 ^JLc ^ io^j j£s pj 4 j k 1 1 ^1 < Jj^Tj Alain Aspect c.^ wJ ^ 

*1 

0k> Oj^-i j^J» :JUj jjl J-u ^1 Lr $Iil jlO-a cLSj ^qj 

S^i cJLa cajIS jJLs i*bLjU> 4JL2JI 6oa J j^j Jlc ^jLj Si all jjilll 

^JijLfl IjJ ^AiaLxil ^ /Till d \ La ^^uai^ (^1j ^ jJI ^LLjoIjI 4..a../.i.iLcu 

i^^JI ^JLi^ ^3^" J ^UaJI ^1 o^ 1 — fSJI Kj'iKja 

Jlill Jx^j 

Dennis Overbye ^Ljijl j.nnj I g u< ^(jjllAlAj <j^>1^ ^ ^1 jL^I :^J1 
rj^jj^ ij^U^ pLjaAJI jLlwl David Mermin 

:^»Lj LoJ Cjlj-k I JLC ^ ^ I n 1 1 1 ^1*1 in \ ll I J 1 H > 



4^l1c ^LLal 4j»\ Jjjl'i ui\ A ^jC ti\\ jJI J^c w7>ll yoljJI^ .4 fl \fl -v 



^-J^v^ A^J^JI ^^^iJI . MlntO oLijJ^iJI J!U Jjl Q-f mv 



<3 a j I Jj C.i i -v — Jju JjC J uJI ^/GLaJI i J^J r> 1 1 ^J^o ^jjb 

<_>^k: Jljp 4i joAJI jliaIII ilLuw f ^ J — JLwftl 

^ c- f % 

( jxiiU U*-^ 1 ^fl 0 (jIjx-LlIa I o^jl <jp<o ^frjJJ (jLftJoAiaJli i^jpoLo ^3 4 i 1 mill 



34 t.jiiiL 



f£JI liullw ^ >ki James Hartle JijU jma^j ^Murray Gell-Mann 

IjJtalj ^g-^l ^ J * n „v <^^JJ 4jjLju_LI ^Jjl^lJl JlC ^^^-flJ jrynfll Jjl^ ^ iEPR C. 



p . JS $ # 

jkJ-aiaJI J-i-bj ^Lfl u Lwn^ 1! dj^iil J^SlI ^- i^nv j ^J^ 



6^ 



^jjjLxflJ 4 a laj ^^jLaJI ^ uxiA 11 c-^I) > ^| (jjkSlI ^ ,.w 1 1 ^ 1 1 (3 6^>IdLlLI Cj> Lo j lull 

^h^lll JSAil U^k^j i^UJI 3Lum.jJI JLa dJU JjSJI AWii^H 

^ jji JLC Lijij (jl Jj^Li (jljJjaJxJl ^IjlA JjA^ /jli 111 t^L-aJ mo JJU j\j/n^l JjjiJxJl 



«4 5 \ Q% II a £ b '>iiJ I » 



P 

J* p w ^ p J 

^ ^SjB^H p4 .^ dJ^U t JL^I ^ jl 4j.kll j! .SmwmII 

J^tll ^ ^ li^Li 0^ <^ 11?^ jKl 0^ ^ 'Sj^^ 

P — ^ 

1 a £j\ JJbLui.ft (j^l JjJL^qj JiGu4UJL4 (J^olj Sj^a* j)-a 4ujL>j-lS 4Q >5^i /jX- vlj , W *lJ 1 

p . ... p 

t jlLJJ ^Uj>Jlj Jlkil ^Kil JU Uju^j ^^qj ^ ^pJI ^Liil ^jAi^i UIoj j-Uj 

p 



Cijl^ — 4JlAJ j Jfl^jl JlC — 4jliJl5Ij ^Lj ijjlj^ ^ u_fi ^U-l <GLfi J j 

Lo^ j tU>J-u3j JlC LjJj j5 ^ JjAXU 4 lfi"i run 5 J J-Cs 4 fl J Q ^ dlllA 6^1 OjT I ( N ) 

Lo^ <4 Q 1 0 II ^ (} g I 4_>jj ij jU pLj^jiJI)) jj| (j Lg_a-uaj 

/;Lfi ^>=».l SjLajj .4j.K 11 Ijjuij J\ i 4_Jjl_aJl Ijjui J &jUfocl (T ) 

p p 

pIj^I J ^.jj U jjl pjII JJ^ :^j^e o^ 1 ^ C-r^J 



P ^ ^ p 

J il^SlI J S jli Ji ^ liiL josh's J Ir^aj ^ t Lil p 0 xaj 



* P p 

p p p ^ 

(jl , T i^j JS» :4l=J j^Nl flj K j SJuLul p LqI^ I j 4_J^ j Jli La£j 

a^lj^L 4 fl nA11 oli^LxJI Jlj jUj^JIj ^ISLLI JL=^ J i^^^Ill *L£ftl Jl ^jJj 

4 ' « .pL_*Ij^jl 6O4J La04J ml i^lJI 
^4a^jL=w pIj u.J 1 (j \1 jJjj Lo Jj-ali j\ ^j^i 1 j 2^ I <3 i^jlj CjI^IjJ^I ^JJb ^ o^ Vi LoJjlC 4^j 

Jliil IIa J ^ KjM<^ jSUI Jj^JI j i^l^JI ^> 4^Uj v Licl J 

|JLaU ji-UI (j| .i-uijj ^ J LaS^U iflJAA ^Jk jr^-fluJI 3_iji=> ^ 

p p pp p P 



(j I ^j^jr^^j <jl ^5 In "ill (2^° U^- 1 cJ-*^ 1 'I -J J J (( . Lj Jj 1 IjjJ 5 j * ^ » yvljG -aJLxJI 

17 ^ t 

<GLio J Jr>^ \ <U<nLg)l 4 0_tfl ^ J j^w jlfilc^l Ijjfc JjLfl ^l"i uiuSl 4axojJLj 



48 «.pl 5 n-w iajjj^ Jl jj ^ \ jLfi Ijjfl 0 ^ jjj * mjl ljja> 

^ (] Q H 4jjJ Jju I Infill. ^ 6jl nr.Lj <aJ| j K \ i JjA^JI J J ^ ^ <j1 ^1*1 nnjl 

6JJLau1 ±&j t4 > /n^i^Jl g-L> j 1 0 1 1 <JLcujiJI ^-OjJI ^JjlIjj ?u^j^ 

Jfllf 1 ^^jJjL^kJ |^£JI ijjJiH ^-xiajJI ^JjII ^1 Vill ^'t ^ fl » :<jj^J ^o^Lq 4Ju 

49 « < 4jx,j^j mil 4 jTi 4J»I JlC 

Jjl JlC ^JjlII (3 (j-'J.^ l\ (3^^ J -^- A LLi. ^jjl*t . — w 1 ^jJI tjj^i Lol 

^ajj t4 1 1 null 4JL>j In-'t ^jJsAj ^jJi\ J-^- ^-iJ 1_J Jj-Lfl JlLci ((LLkfiL^o)) g.wol jjl ^)ll <m\ il 

tJ^-oJ^JI 4-ilc Lit j 4j»l jLftJ 4^iC j-u^ij^c, 4fl ifl-h. Lgjl JlC 4 t n UH j j) Sjj^a 

L>J^' l> 6< S* J^JI 

The Evolution of Physics pLj-iAJI jjI=i3 j ,^11^11 4^io u.ol j_ubj 

tj jtAt I I Jl^oja 4 [nr . 4j ^jij 4^».jl Jl ^jl a5 ((iiCj-JajII 4jLJLJI>> J 
jLfilc^l -^jJjj )) <_jLj£L11 jlj .Q uj fj\j JjiLa ^ J(j Q n 4jj| CkU cJJjjj 

UlLxJ j^UI j^LaJL jUSc^l j^jj Ci^L/Lb 4flj5^ll ^aII j> 

52 «.^J*JI 



:<Glj JUil ^ys ^y^U j() r> LgJil JlC Jj c4_L3^ .no pLuil L$_il JlC j^lljJ CjI /ii II 
LxAJ^J llLoJ JjllflJla ft 1 afrjl JlC. J la Llj SjLil j Lie I jLiill jrJ-C. Jya 

JK II vfl pLtAiJI J ^JoUuq L^Jil J-c SjLil jLlcl |\V\ *\ Sa_lA^o 

53 .^^JI pLAaJI J-iLk jj&c&l JUil 5a£. cdU J^Lk 



v_>jj5> ^jJI ^jjojll Leopold Infled lLAjI jJ^j^J SjcLuuo jIjI jJii .^^-s m 
^\ jjlj 1 q i a (J Sj u Jjl ^Jjla ^ jj ^a-c^ (3 ^>3- L ^ , s3 S j^iJ (jj^ jjjj^La j£-Lcoj tljjJ^j 

<n% J^Q jLuJl Ja» I I LIaA jil)) I^LiA^A JLS±±J i ^JJj mJJJ ^ ^LLmJuil 

p P c- ^ 

Jl 4liL pjOA j ^Vt 



Jx.j» fJLtJl Jl SL^i JjJfcj ^jUj J-Xjj ((.JjjJoJI J^j^l J^ i^jlA SJ^J 

((.4 K n\l I 4jL^.| 4jla^ 4^1 mlsl p mJjj 4 ^ 



Jj-Lj JjI 4_jl_$jJ1 j ml 4V\ 1 JfljXo nu g\ mill JjQ* f> j1j_CLj1 ^t_li^>I S fl 1 1 

J-C 4jj£. Cj-luJ < j^LLsjl J-C Aj^£. Cj-ujJ Sjii bJjfc)) 'j^* oiiil JUj .^IaJIj 4j*.IjtLBI 

L >u^L Q j Richard Simon jjLi^j v_u*j iN^VV ^U. ^L^/Jj^J j 

mi nl Jjlo Jl — ujliiJI IIa ^iilLoj ^1 jljJI u*l — Max Schuster J^^Aj 

J^LUjJL JjL^.J .^Ll^JI J-JOJ j j)Q -V JuC J J r ^ — > — 1 1 (JJJLLO^JJ ^ 

PjoiJI ^> £yvJ lL_i dliA J\ ,Ji7r ^ l 4J.I 4j JUj O'^UL 4^U Jl ^Iwnnf 
/j-tlj tn nl (jl^j ^ ^'^J) I J-^' O -0 (J-i-UjLj J[ Slj^ol L^j J ^lJ1 ic^vjjJI)) : ^^Aj 

** **** ****** * 

JiLolzw^t J-C 4jLj ^jl)) !u-u^J ^ Jl ^ ^ J^^lU 4jjl<lu J (^JalSjJl j'S fl H 

S^j^iil 4n iitll ^jJk tlLt JJLJ Sj-O ilLuill J| p^j^jJI J^CJ 4$ Cj\ nil ilLu-Aj 



a t^l wU-=»» I J Jjj-L=J1 4aJt-iu ^ 4jusLk.j Q ir>H I,Ut in Lajlj Jjti JlLa 4 Lq J-v 

<4_ojjjllj 4-toljjJI aLI XLq 4_ii 4 1 t^iLLo 4 6 m LtAjl ^]Ll^ Oflj .4 ^ 1 tujJl 

.Ju^j^q JLa^a ij^jJfiibJ j v &l l mn <3 

jjt uu oIj 4jq1_c 4 fl m > 4jI "i\ <4 r> t II 4jLjj-L^j f-Lj J u i r> jj^i C$s3- LU 



(joLfc JjfcLaJLi Jjl JjjLaJllxjI jjjj* 'tjJJ^Lj ^LaIj^I 4,5 jJ ua jSjILij .4_j^_flJ I 4_j j^jjl 

« . 4 a 1 1 1 1 U UjLa j j-flS 1 lj 

J!Lo oljjj^jJI <JA-* Lq ^jlji^j < \ Q \ n CjI j-Ju-xJI LjJL^. _\-v^->j . ^j_> j-ulxJI CjL^Lu^Lj 



62 a.^jLu^ 4 i *J dijl 4i^i La» :4jLi ,J JUj mil IIa 



* p ^ p> p 

J^C IjJ^A ^j^j mi ^jJI ^ ^ /nil dJ j *6Jji^ij 4ji ^ i>u ^jjl 4 j i ,n 4-LudI^c 4a^1^aI 

• jr^c Ij^ol J^^c JL^q ijjj^j Jl Jj^^lll <Gjj 1 ^ a 

Ernst Strauss jj^jl JLuj cj ^ujt 4^uil^ jjLuiJI ^^LmII j^-I J^S-i 

Lv^ii^jLaua ^1 e-fll uu^t JaC CjL mnj\ ^i^l (j 4j| ^yixu 4j1^i m"i J ^uo 4laC 

^ Jllll ajJI . 4j i ^ Jj^l al ^ ls^' /^tilll 



^_ p b- f* 

65 «^0"lfl)Lu ^>j£l l(jjlc ljJ-=^ flj 'J^ Mil iLuU jjj Ja£. JJO O 0 I 1 iiuj j ^^-J^l 

Mi M 

CjLo^lu — Ltolj LqJjX L^-SjX <jA ifl**\ m,oj ^-^Ij tt\,\ LbJJ>a > 

Jl Lflijj ixj^ jj^l 4i.L^ ^JaS Labile ^Sllj Cr^JI C/Oj 66 .4»nUlt 

K.4JJ 

dj^^ilj j^, (3 Mill ^J-nJI i^H William Laurence o^b^ f^ej ^>^j .i^^jil 

4 fl I <>i"n ^uaLij cLq^ — ijj^iJI > J ^ I JLi^fc. J) 1 < i n ^ — ^il"*i llu \ \ 

wUta 4^1 fh ^J| in^l Cjj^JI . fl ni^ » Lq ^ ^Lc JjSlI ^fl.nll 4_flLp^ucJI 

J^-Q , \*t A 1 Ij 4 > \ K t (j,j£JI jr> ^ nfl t jJ^jLS Jji^l^lil O-a^jJI 4 *\ j 1 1 (^.i^uLiC 

SjUl pjiM/i J^lj jUJSII Jl ^LXq^IJI 2-^UJI plmflll j cj\ i^Ij ^^Jl 

4-fljJtil ^jl 0* J J^lf La Jl J^ajlJI ^ ijLAH c-jj^I ±Z 4^1 ._fl ,7i^ * jJUusJI ■ J 

Jju Loa£ 4^ I tpLjjQ IU ^j-ul "i-wl Jx. 4-ojL5 .^.1 jj U\ ^Aj y <jl 4*^ <^l cJJ j 

o^jLjcq Jxi. ^ Sjr^^l 4^ki> 3 4^jJjJ L^Sl 4_^bLj dLK.A Jx IjL^xI j^I 

.ioLJI 4nmiU JUJJ 



™" * 9 •* * **** ™ * 

(j£Jj .^jl mjJL 4-Li jlaJI JaJj-> ^ jJl *^£l_£ll j\ u\ g\ Jj->l"i mm >1 ioLaJI 

^ ^ * JLa-o 4j j lVt pLuuI Jl 0^ (_pJI 4_jjLfl_li j^I 



j 4Sj> jAi liaj ^ jJ Aa^II JLs dJj J^j ySa. ^ .(Jaj j»I -51 



i^LJI c^jUII i^i^^t ^> J*l£ 

ut^h-jJI ^jL» J \ II J^LlI ^_gj)l it] , ta> t J-fi ^LuijI t<JI 6 L^Ji jl n^vl 

Ml C _ 



70 



.p£JI 4_jljjc. Jj^ iljLHI >_flM\5 H j 4-ilajjJI ^jLaJlil jj^o ixLj jlDI ^ ^ L> c^j^-' 

j-bj 4_jUqJJI . JL^-o ifjJoj Jl Jj-^J^llJ 4j^|jU^q s_jJu=wl S 1 1 £> Ju2> 

... *= t c 

4jSJ iijjIaJI 6 ^iCJ] KjM*\j^ jryaiG "^Lj-b JjLa. ji 4j| j j^j Jl mi mI 



7 1 (( . J9-» m>^I La-o 



Lise Meitner jg u j o J>J tiiLLJI I n~ 3 L oj, Jl gotiiJI 6la> c^Lu^Ij toLij^j^Li 
l^ir. Uluj , jKn.n 5jUI J,! Jl Iaax^ Ij.nKj <Otto Fresch ^lu^i j^l 

•5iLU Jl 4J j>^"AI SjjOflil it^JI {y* ^jij iljjj * q^I tjtil^j 

c p. p t 

/ * * p 

C^Lj^ ^^uH\ fUi^l J CH^^J ^^UjU ajArJI cJl i7n<^l ^ , fl.^j 

John Archibald Wheeler jlLj Jl nn U l ^j^. 4.^ ,,,1 ^Li *L»3-ii jLLxJ ^ 
J^LL ^1 ^ i^ub j^LUI .^111 iSLkjl j ojjuo J^SlI ol 

«. . , * * _ ^ 

iLLLo Jj S^o JI^-cuJI im'i vl 4j=w(j J ^ ^ K , , q \ I j ijj j Sl^J v>_fl iijlS!-o^! 

^.LuiAjLi ^J$\ ^""^ 4-l1jl1I LlioLij ^1)) ;4jj^. \ J^i (Sl^lJI j \ l^du I 4_JlclC ^ t °" t 

6^>il 6J-4> ^jl^ Jfli dJj j-cj «4<5 Ik'iU oUUcJJ JUuJl (i>^l iijub^i ^ 6j jJI 




— ^jjill m\jl Jjjo^j ^j-^J,l cLjjiJl ^JLc — jj^L^u ^ 



^ ** *» 

Eugene Wigner jl^i £a^>> ^o^aJl dS v \,^ ^ ixjl^^l ola jj^L^m 

cu: j oils ^j&i j j^ii f&bjjSii J£ pijJi o^j^-e jS o 11 ^ J <> 

.K» ? 1» j ^1 iliil Cajj oJ'i .Vnf 

p _ f- 

^ c f ^ 

ijj *^ <n ^ ljJ ^ '-'J^ °jj jJj^)I jfij^ 6-° ^jj^JL 

4 In 1 m > CjIjLj ^^5U *Ll^L^J 4_fij^L ^Lol iS_/^-ijua 4 nm% ii^lla J-C I m 1 1 ~i» 

J-^ ^J-ub^il ^.jAilj^JI J-o ^jUJul J mi nufl Jclij 4 J^ Ar -Ij^Lj-^ ^ J^J 

51 fr _ ^ 

.4i^JO ^xcJj ^jj Jl I^j J J^SlI (> Jj^i Luj ^1 4iiil 



l J; -< : i s^j^J ULUIj "^jA^>f Jl >^ ^Lfrl iiUL V LL^JI 

Alexander ^^Lo jj'wn's II ^ 4j llcj^o jj^i \ m pli j^al jjaJ ojj ^Ll 4n.ni jju j 

.Cjiijqj lH^JjJJ ^J-uSq OjjU? ^ J 



jx t 5ttiJI ^h?^J1 C^^Je^ 1 l> ^ SjjU^I Uflo" j3SI Ijl> ^Ul ^1 

PC- p 

i43 jSLij <T i^r,l 4J>1 ^jl ^p^Lmj Jj^lj ui Lfcji ^HL ^1 J j^l 6jll ^ JJb C^l£ 

P c- p p 

C J* p 

^Ljji 1^1^ /^Ul c>e>UI ^l^SUI t> i^jll ^.j.^.1,1 JI L5 ^I1 ? >kl J^ju^ 
jjNl i m Jli \4-L»i jo 4-ojLoj Edward Teller jlL3 j jLjl 



4^^Llol jiip L^_j J-LqIj t£>=J Sjp^ cILa CjjI^ 4jl J-C ((.ijLiJJ . ^jUI ^j^t^ mi 

(j^lj ou J ^>^J «LA&frJ ml ill I 4 \1 f/^*jl oil I 4jL>a Jj^i \ iu j^A^I^ 

p g P c 



iiJ^^I f^jiljjJI ^IjjU, ^Liu jiJI cWJI ^Ijj^JI ^1 Jl ^sj^ 

t p ^ p 

jlc I jJuj^q ^JjLL^I u> ^lll 11a cj-qa^JLujIj 



p ^ p p 

p 

[S A ^J JL^il pI^I J^: l^JI C^j < JjllflJI ^ Jj^ ^ gllil Jl dJj ^jjj ^1 
LoJkJ^I Qol U-v JjS \ gj dilj JJUi j .^jjiajil ljjfi> j £r*-^ J- 1 -^ L> 



C ^ P 



P ^ 

ilL*. Jj 4dft I Jys J^jvu pIj^w[ jLLjl Jj jJa llj 4 kfl ill ^ U mJ Ojfl La 

p 

iij^SJI oUx^jlllj J^LLaJI Jya 4 Icl^v J[ f^jiij pall 
^ I J ^ "w 1 1 L> oLua^_i JdOiLajLLC ^JJJ J^LfiH JaIL^JJ Jya ... 

> P 

^jjti 1 ^ jjJl I jj5> /ya So^lj iLlii .iljLa) <Lsj\ *\ fl?< 0I j JjLlLlI 

p p p 

p p p 

4 <\\ ^jjl Mill J jjj^ij Jj-"J>^ ^ ^jlc ^jLLiiJi j I jjluj 



JjLj^j Jill j^jAJI a-^ol i^JLLLI ^Lo-tu^!l CjjI^j 4 I-* n J-k i { j^J^Jl i3 Ijj^ 1 jJ 

u .um.jJl:LuLq i$jus Karl Compton Jj^j Bernard Baruch £ jjL 

'->w,r> ^jJI Charles Linbergh >^diJ jJjLAI jLI=JI *^jLJI Ca^H J^O *J d-J ^_<juI 

^.jj cJijjjJ LLuai. — LiiUlI J ^Lwj gjjl Jlc Hermann Goring 

j^lui j oL JA.d3 ^ jx, Id-La jLu^jl ^ Qlj-Ajl 

LajLcI Lq uc 4_*Js^11 oLjU^LJI £_c L^iijl 4 <no\ \ lAi jjilil ilLmj IjJ , j j-> j-^j 

jjISIau cL\ j^^II /j-oi dJj j-cj .i_JLJ» L^lc i^.ft,^ j ni ^pJI 4J1 mil jo_u Lajji ifJj H 

<3 ^ <3 1*" ^^J^ ^ Q 15 vlA-o^-i-j till J j-»->j .4jjLnj /jl Sj^cj wJJ^j j j-q^!Li 

^ io^l j^-u^q jl» :4J^Li 4_iLL=^ >^jdU Idj .^^i^SlI JjdJI Jjl^L J J^-dUl j^dAj 

4 6 lr^iLjLJ ^jC ^XAJ CjljLiJ ^1 U II (3 Cj^jUj^ «4_1Jj^I ^j^jji. (3 i^j^JJ Jjl LjUJ * . \ 1 1^*1 I 

f^L^I J»L^>I d^-JI 4^U aid^ pLx3l d^oUJJ 43ljL^ oUjJV^ jUS\ 

10 ((.^j^JI Ld^L J^-dJ J-oI^Jkl jh-C /j-ai 4ijfl^U ln» n> ^-kjC ld[ ^4x.1 j^jl 4 o j 

c 

11 «.4jlc- J ^"^ » *i 

J| 4^».jll ^AxujJI II j Ucl £xi=* (J^Llu jd\ mi^ IL dJdaT- p 0 Ul 3^"*^ 

^jLfl c-jl U 4_iJLjJI 4juoA^I1 Jya f^J"^ {J-*- J .^LLJlujI ^^lB J^>"\ j ^jJl Ciiijjj 

. (Jj-Vjfl dAj N J| 4 r> 1 1 rtnl 4 i^jAJI 4J ?rji iiu ^u^Llu 



p p ' p p 

,ji jl^iij lj I Oj>fi oU iLJ 1 \jfl^ ^j^Lo Jj^-i ^-olj Jlol-J :^1"> LuiSi 

p _^ p p 

p . ' „ , * 



•* p 

iillj JjI (J^Luj JU iJJj jajj ,4j^la ^ L^jLj I ^ a tsijj S^>iiJl ^j^j 0^^*^ 

j^Jolj^o)!! J ^ i^5JI ,> ^jiil Robert Fulton p>iJ.I 

p ^. ^ P 

4 0 uC «^^j-LLj» p jj^ Jj^q ^ Jj!j-j ^-^J J^Cj ^J^-C J-C oJiJ (^jJ) 4j J£»l mo Jj^l 

W^l >^ Uj^i cJiJjj oljSill dj3 lj\ <Gl (> 

e c. c c 

.4pjj^o <U^jU jjUj ^ 



1AV iLiiJI 



J^xlL oLuUiJl u-tl^ t\ j^sa Lyman Briggs ^UJ jJI loc I c& j-^-e 

Lo£ J^l 4j^Ju ,jn^ pUl^JI \jub ^fr Aulil j-^j pjj .Jj^l / V > 

:4ai ij£ ^uojjJI f^yQ 1 J.O-mij j 1 fl j.*S <7> ^jUajk J 111 I £^J_lu^!I J nil 1 1 ^5Jj 

iJUJi 4lJiJl j^iJI J-tj .p^-Lj Ji^iu cfj^l J J**J' c^oj 

> ^ ^ • r i* jiii/ 

^j^jJLlI JjL^j i/pl^ nil )1 4 j lc ^jn^ Luj j jl 11 Jl jJk- 1 Ul 

jLt IjL^jI JLj-A ^1 ^jja 4jI U-^w j A^j .^^uojjJI 4 1 fl \\ £j\ <Ha 

J^aJI Jjl^ Ijl La ixuljj JLC ^^l^i^JI ujLkiJI cti-^ tiljLfc 4^ jta flj Sjji CjU 4 1 nil mln 

J-v tl ml ^L) a 1 1 JLC ^1 4jiJ .La J^, JI ujIxq jAC <^ J^JL» 4HjLu^Lj *j 

J^-cu ^ILlI k_9j^I=JI 4jLj$3 Sjjj^-oj 4^^ t > g. jj 5 r> LjL> :4jI I^^w ,J LAjI JLfli L^LaC 

OJU ^1 oU^I J SSjLIlU J iA£^ll ^1.1 ,7,^1 Ciil^ Ijl ^ 4^1 JLC 

6 JsJ u» ^ ^ 1 ^-^J iijjjJI 4 I i\fl II (_^jJI {({^jL^jLo ^^^Ilxs)) JJLj I o i fl 



tVl'itVnl i AA 

Loa 11 v jlSjl — Sherman Miles ^LU ^Lo yyi II J-ujJ 



4 Ul mil i_t%La Q - wit <LaLo1 4"t In 1 ,nj 4_j^i I j j i » 4j_£j £ 

L^uU jl£ j£J ^IjULX^I oljljUl J Jixlj Ljk JxSlI 

.^1*1 CjLoj I * a ^j-o ^r>*\ 1 1 (_£-lJ LoC I jj^.^q j_LLo 4^ ,. illn Labile 1 *\ i I 

^JSjLkll C>ji!>lj <Jji*J Sj^juuU Jjjl*t tti\\\ aJX> N ^ V Y aLc Cj-JLL ^xM 5lj-oil 

^JL jxJj JlJ mjlU S j-v^Lull 4j oil j mil oLcIa^JI Jjja. 

^ uu vl ^Aaj «.4_xi£, ^Aijill Jx. J-<^^ (j^ ^ Ja3 ui\ *J-fl *4 Ti nfl ^-uJl Lj-ujjjJ 

ijj^Jj jj^U *_LqI£ LLali L^j jjl -I (] '^r JULfl L-oujj c^-^j i^-n <tij ^jl 11 ljjj> 

oUjL^-tJI i^Liui ol^Lcjl ojjjI (^^1 oljis u... ji^A ^LL_Lj 

5 j^oUIl oLc.Lo_=JI Lo p cajL^ ^JUIj t jjl" ,i. nl L^ji JjLiu jl-^ ^Jl i^^cjil 

i^lill Sjrj^JU JJjGj >=^ ^Lk^Jl JJ s^x^lj .LiL^J Cry^UI CjJI^ll Jl ^^LJJ 

Cj^Lx^o <J :JUj ^SjIU IjQjQ^ ^jJI j-^^l ^Jtj 4((4jIaJJ wfljJ^U» 

ft 

o_)j-ai_i I jl 21 <(^-l» Jjti jj 6j,kI JLq3_2vI clllA)) \^"ill ljjj> ii_ii>LaJl 3 



P P C ^ _^ 

mm J frl lr>f ■! ^ mi OjJil 4jj^-JI JjI I fl \ fl 4-J13JI 4 \ < < Jl S^Jjs (j^ «.Luala^o 

iA 4^\^ J ^^ij jTn^lU J ^1 i^puJI o 1*^1*1 1 £iLA^I 4j 



> ) 




dial** AjLLuuj) 



p ^ ^ 

* p * c c 

p p c 

c 

:JL5j tJ^aJI \ <a l*\ n g 1 utci jL^Jil ^Liij^l L^jLi-a* ^Ajlj ^ua£\ \~\\ 

S jU\ »n L^J JjIj fJ La ilbti ilijiaj ^^LaJI J^C i^iUJl J 4jIU 4fth\l ji-QJ ^» 

24 «.L^LA£.Sl muJI S^iJI J^c 4lal£ 

^ p p ^ 4 _ * 

j^^o O-aif! 4_lUI j_LojaJI 6Jjfc Jjl OaVwi,i io^ll JLfli 4 1 II J^c 4 lj 4Jl run 

p P 



p p p 

.till J J i flj j*Jj t4-j^voj^-LuJI 4*"n mW ^jC JljLHj ^1 <_£jj^AJ1 

s* p P 

& & & * ^ p p 

P 

p >' p p 

j f^»b c> aJ-^e c-Luij j-o^ui J£ ^ ^LjjJJ jli^ ^tj^ 

p w p 

Jl jKil ^Lulll j K-jj^l JLo^ JUj 

P P £, P P P 

26 ** p 

^j4sj Jla J CjIji hi Jjy Sj^lil CjW^JI Cwnlc Lo^i£. 

J jl «^ ^ij .^j^uJI ^LiJI /plgjLo ^jjJuuo S,.\^-ill ^Jl oIaj tijjjJI 4 ^ 1 

p pp p p ^ p 

& t P 

p P p p 



aJj 4 ml Mill Sj-d nia QjL=h ^jxj 4j] *x t^j-Q^I JjJ^jJJ I j Lt^jQ J Lo£ < ^^lIxj 

* * p „ * * 

J jyuu^ jjj <_ik (Jj^l o^l^/jy^j) ^AJI dJj ^-oi dJj 

Cx^-JI n » — Vanncvar Bush jliuili J^"l jii t^t^Lo ^ jj^-o 

Frank ^^JjjI cLIji c^wiujjj j *Loa£2LI oL^ljjJI ±q * i jaujjS jJLm^ii L 41^. 
L^LLu=> j ^1 jjLLUI J.^cm jK,7^ j 43j^Luua , T JUj <Aydelotte 

Jj^3 L^i ^j*. jLl^I ^ La Diffusion J ,7,V^ lj Osmosis jl^LiH 

v lk\ dULui Lljj dL* c^K oi o' l> <-^3 ^Hl J^JL pUj 

djlr Lo p!>^-I 4jI ^ ^rji^i J_c Jj)i^^. II <J o^r j Ijl jl <L&j^ taj 4ji_o 

4 1j iiij ijL 4,U"> fin Jjl (3 J^sl J-C LjI j .4jL^q| p^Jj ^1 Jjoaj j <_dJ 6 Jjl 

((.^^jlL^JI J-gjlII Ij-lLq (jj^j f-^^i ^U-LlL 4jlcLl5 ^Jjo |Jcl ^^y^^ '<JJ 
^ dj L tiLLiiJI j pI>.S!I ^(iklll J^i L^J^ f ^ ^1 4>aj<:II 

^-j^ cx^j iiicUjJI i>o jjlViM P^^iJ! jJu ^1 jL^-tl Jl ^ 



Leslie JjjLLIiIjI I fl ml ^liJI olcj)i^ ^il ^j\J (JmOJ .^JJljI^jjJI SJLmuQ ^ 4>J 

jpl^Ll j i^JI r lift I j> - rJ JI j Vo I^Lil^ J^c 

jjjjull j George Gamow >cU. > ^Lj^l aJLij+o 4j jLjlLujI jij .SjjLUl 

^ " ** « w** ... . — 

+ * * ft < 

<uL«G cxil^ UjAc L$J JL5 ji j toLoKJl in m jl£ Ujlc JLc o^u=u J^jJl 4J 

p p »^ 

JU <(.i^JL 4 5.U:iU Ij^I^j jL^i^l pLak 



» 



J LLo LU£ Ala Qjll^l pUj^I j^I — Otto Stern ^Lj^l j\£ 



Viil ^ ii 



c ^ ft ft 

^j^-ijLlll ^Llifcl LaJjJUfl .aJ^aJlil CjLj^IjJI <J Ij^-u \ \ r \ ^ Jj) ^ > 1 1 j^j JjI (j^i^JU ^jjill 
. j ml! J| jroLuTi ^_jjLS 3 4ju)l J^O o j|j_fi_L! 4_a^Lj iljjL^. 5JjU> Q * ^L£ ullj^ciJ jj! 



ft _ & 

p £ 4 p 

C- «-* ft „ 

Ij) A LLU Jjl ■ i tp^jljl Jjj) t ml ,\ Mill pLoC-^-H j» A*i rilj Jj^! 4»u3^i Jj^JaJLJ <J->J-Il 

./^jLLiiiAj! SLl=». (J-o ^JjLJ I J 5 * J i <ii ^jJI 4 \ mJ ,\ Mill 4 A(] 11 CjIj-J Ij^Jtj 

ifiu^kll JL JjU> jij 4 5j^aJI s >»Ji jila jl£ Lull! J l^Li, Jjl^ jl ilaj 

L^jJj jjUlj^l J J^JI I4J jjij 4^11^ ikLaj pLii^l ^ wjj^JI jAi J^ubi^l 
i^jjJI 6 1a J!Lq JLc nJ 4 'lj mi jJI jj (3 h 11 -L^^j^ l-K^j^ H SjiJI 

J^jl*^ liAjl j-Citl ,\5£ t ^ nJlj wjj^JI J^o J*S 4_j Li^oLi (Jj^=k3 4^LLaJl £ j j U I 

p , p p 

^ jJlj J^j i^Lu^ll J^jJu J iAC^Jl ^j-aijJI 4^jLL jifl ,^lLL ^jjLa ninl 

P ^ > 

iajllll pljl >^"> jm^I O^l^ J /uLo ja\ j\j JX. j^J I jjr^.AjrJ^I ^Ll5 1 J-O *^JU j 

({ ^{J^3J^ ^^-^^J CjLojJjLo wxJy^aJ J^t 4JLJj)^\ ojuq ^JC Jj-O Jl^ LHJJ 

p p 

.Jjl^m'nl 4JU Loj ioj^JL ^Jj wnll ^^LL 4 ftj^ftjl 

L^-fljJLj CjLqj I * o.v ^Lui ^ I djLii Ijl « 4 n > >^ 1 )) cILlA ^ 3^--^ ^LLuaIjI 

« p p ^ 

Ij^l^ u-^J ^jI^'-iiTiij j J^Jj}^ Mill iljjjl J ^ 1}\5II ^AjJ^ 



<4_xjLl^_i jy\\ j I 4j£j^oi!l 4 > j LkJ I 4-ujI i mil j.fl m j£ * > p^uj ^L>-£lII ^Jjlj 4jL5j^uil 

jlJ^U 4oi jlS Jl V LL=^ 4_>L£_> 4J^5 j.uo oL^l J ^ J-^j 

4JL>jJ^JI i)^J CjO^jJI J ir^lt J^o» I JL^J j^j-> 4jL5J CjJj^JLj aJ P^Ij 

.4 I nfl II jJjj^Xml 4 >fi^ ^'ulo 4_fl_!S ^ v nX-j ^Lc ji3l/<jJJjLo J Ojlj LoJan 

.4 JblS II £-1-^3 — L^Lajj^ ^juLajI jjlj — dllul LjLtl g-^y ^ <J-° jl^ jiJ 
9 j^lll jLuAl 4_>jlUo Jj^j *J Lo-u^ L^-qIj-v^ /ill J j^iiiJI Ij^jloj jl 

Jsjj^i) jjl .tdJ L^-AjailJ jj^L^u jjj^jJI l^-^uiL ^Lll cjLj-u^ ^^JIj cjIjUac^I 4j£ <_i^l 

JL^aj^l Jj^j ^ Sj_Au 4j1 J^ll <-£^£-\ ULfl J j-o j <4iAC ^ CjLo^IjLjq 

J t*\ uij ^/Jj^v ml 1 4L0 j\ 1 1 pi i^ir Ij J-q-3l1I > Jj^o^flj J^-i jJl pi a U, II ^JL^JI 



U j 4jLij 4 r> J J-^j ,±n-v lj_>l c-jLLiJl isJ-& oJijjj Ij-Sj j 

ojLo ij^j j jic Jmjt^j jj^L^j ^ pLU i^iiJI c^i^j .James Byrnes 3^ 

j jjj I )^.Lua ^lJ1 >^l0 ^1 J ^nl^ mf I 1 3 I nj m Jjry^> 4li J_a Jx. 4 I > \ fl 1 1 Q j 0 Mj 

3 c<.^gJ| Lj» IAxiI; Jij Lo ^ mi Lojjxij ^UuJI JjLijJ pL^ LoJot 

^ jrv^ jLxll ^^fli .^IjL^j Js> 5^11 t^ji^l Shift CmS H aLI ij^Ui JJtJj 



^ill tcJutLuj .^^LJl plli] ij^oJI jjq^ II Henry DeVVolf Smyth 6jU«; 

•cJijjj J[ ^ ~wVn l 4li£ jl£ ^jJI 

%* 

^Ul itsSJIj iflLL=JI i^L^I affsUM, ^UoiJI Ij^J V>U JL1 ^LUI c&j 

it e 
^jjJsjjq <3j cJ — Jo 4_1 jLjlII L^jjjjj 4_fl_Lk j ^ fl jj s_j Ij-xJI 4-J ^ uj ^j^jj 

iLxil cj Whittaker Chambers 

***** * ** ** * 



(V) ,4l/t31l oU ^ 5 \^\\ ol/^JI cA* ^3JI ^jL. (>) 

ija-UI (> iVs n n l>1 ijjjJI iLiill «> cJa^ ^Ul (> J = Jo) AiJjlj-o 

•* 



:^n\j ^1 4 1^11 j^o 4jLflJ J JLS jij (( L^lo^>J 4-11 /m l\ Ijj (5*111 J^. jJI )) w 

*• • p ^ 

*4*j )J 4 I \\ ^ j in l| 1 n "\ ^ i v /J /tli^jl C^olc 



M ** < * p ? 

t 4oj jjl 4 ly^ il j-aj-o j Ij^jLi ^Ua^I ^ ^1 jj"^L-uj *^j-LJIjj 

Li f^la JjJjJLs 

p p » 

jjl j^-c-i Lojj)) :Linus Pauling gtiJ^j l>°j^ j ^ m 4juAj 

jJI ILiill 




\<\lA-\<\£0 




I mill laj 

jrj-C. 4ij^laj H JaIS ^1"* mm il 1 1^1 1 4_» j jJl 4 1 nfl 11 ^LSJI £jjLuj1 4jljAj Jjcj 



/cill Arthur Hays Sulzberger 



2 



J^c ^Jij o ^-fl t^j^j^aJI Jya 3 1 1 '"^J (j P***"* 1 1 Jya uJljjl ^lULlI ^\ IVi 1 1 <jl 

tiJllLo Q.inlj ii_a.fi I j 4J1 m.^a L$J>I Jx. iiilx, iL±uj J J| ^Jclj jii IjJ .4x.jLualll 

.4^.jLtu Cwn > \ j 4 j I Sj^-fl 

p^Jj £jj^L (wJj-aJl 4_>L^j ^1 j^X- ^1 v_fll Jj2i^ (j^uJj 4J_i_ij ^^toljX^ 4_> j*S ml II 

u' ^O^ 1 u 1 ^ Ji J iijLuI^ SjLj Jl 4^W^JI 

.JjJ^ J^o 4_t ml i mil 4j)ljL SjjiLsfc-II Jl J^JLJ (J^*^^ 
^^xiil Y"k \ mi k 43Lx^ (3 4 i Q j^jjaJI CjIj\ mil Jl^Iaj 

/>-Q Jwi£^ (J J4JI ^ ^"lli-l ^-CjJI Jx-J .AjliaLJI (J Sj^a-jll ^jiJI g-A-arw 

t ... t 

tdJj Jl iflLuQ^jLj .S^illl jji J miL q!aj ^liaj J Jl 4 \\n \ i,Kc La^-jLi j^-Ci^l 

^ c * 



3 



L^_j^! «1 " L^_i Lj 1 o q j^jj 4 \ <itl \ <«> II cjLi </^lJI j5T»I <Ot Jlc ^LlJI I (p q 

Jj)S til jrjx. ^ ^1)) :jjtg>l ntlj iSalUo LajLIcL 5j1j mil oIj p-^l J-c ^^-Lu 

_ p 

( JlC- (J^jLLII (JjJL^JI 4 ^fl Lfl *v 4^0^ ^ 4 nlVfc a J^^£ (1x3^ ^^Luj tllLlA Jjj^j ^jl 

J^Lk <uSll jj^Ij jfl kl» i^j-DI iilij 2^-^ ^jIL^ pLiijL 4_JLUII 

p ^ P P p p 

p ^ p 

p P 

j-L^ 4_lCjII olJv-flJI j 0>^-k1 iiW^I ^jj-^JI ^1 JjiJL 4j->% cH^a.^ 

oLa^LLLI dLu> oj^j UaIc ij^^JJ 4-^ nit I) SjU-lJI q i^jUJl 4 Ul m j 

^Ifij .4-ij^.nt i Jl Sj-SJl j^2akJ 4j-LLc « 4^qj)*N )) ^1 ((4 Ul f ft » ni \ i\ Lci^ 

P p * c 

^Liil t> 4lmU J 43U^i-c Jjlj^.n! ^Lud iJLUI 4USII ^^iJI ^ Jl£.j 

<ABC ^^4^1 4< i fj\ j jjIII Raymond Gram Swing gljj-^ ^ t>^j 

1 (j 4_lLiLo 4-LLLLI 6dA 4 ^ \\ \ Cul^^ *uj?^ 1111 Of cS ^^^jJ 2^-9^° ^? LC 

p p p 

iJljliJI ilijiJIj ^.SJ^^JI iftkiil 60^1 tjla\.nlj 4jU^ ^1 ^ ? j <(4.U\flll ^i» ^1 

^ p ^ 

,i^J\ mill S^aiJI ^ ixiU: 4^j<^ I Lf JflL* 



pLii^l Jl L^ujj cja^j L^iLa. -l^jj^ 1 lAh^I tgJla^ co^M WjjJ^ 

^jl^ljJl 1 \j\ /?* ^ Jjk.jAjJ iJjL^Q 4jl J^Q <J^uJ LtiA M 6J-*J-UJ Cul^J i^L^ol (3s9^ 

.iiiLc SJsJuJ 6jL-a> JjI ^ JjLllI LfljjLfl ^JuQJ lu jja^l 

fr .... * ^ 

uH juJ)> :l nojj ijLoiaJ JUj . Jj jJI JJj ^IfL^. 4 U /ill <ja-iJLJ ^ *jj_> t 4 UL.tll 6J-fl» tj 

pLtUI J ^j^tlli .o^lil ^oi^Ji ^jiU JJJJI r LtUI ^jj^AJI ^> 
JjJJ i^Ut ^jjlAJI j Jijill 5J.UJI io^JJ Jjpj... tfoJI J^Jl 6^ 

fi ^l lt^* Jj^l J J^-iUIh J-c Sjjli o' ^ 

1 fl W\ f> LoAAJLcu-q 4"\-fc (J JjJii tLi^oojj JuC jLi 1 1 I Jj£> t jjuJaj (^-cu (Jib Jjl nuJl 

d, a_> j S 11 4aaLujJI dJ^j-Q L^jj^Jj J sfl j mil ^ J^^-^J i ^ll ^jjll ni l 1 1 J j (j ^ 

^ Jj-UJUQ r7i*l (J AaJtJ (^jJl Jj Ail i^jJLj Ui I rfSj l Jj i,i mi^ fl 

4_J mi 1 Li J Lea ri j j ^ m ^-Jl ^ (| fl IflJ jj) i.iO *,ll (3 S^j) In 4 I ot^ll ^jj^ I ^ *1 i^ 

^IaJI «^ojjJl pLJjJJ Zjj*J» fyy^ ^fi-fl tiiLojJI <3L_^ j 4^ ^iU .nil 



» » 



CH'lA-'J l_i U^i II ^ 0 1 > jfll oil ^Lc d-jl \ ^"\-v 4 \ U La (Jjo£- ^5 jJl ^1 3 m\ tl jjSJ 

jStfJI SjUi (JLxJ IIa JI LlL* ^ ^J» :JUj o^JI ^ftll a^Lj oULO^I 



jjSJ <4jjJ-!1 SjiJI J JjjJI |><^til UK-^ u^J>* U-^J-" -v Cx^^l 

M ^ Wfc w >^r- 



jjL^Jj ^1 i. \^ » ^L*JI ^i^>ll ^ n J^l (j^o 4^^>a.LI ^jl 6jL5ja^lj m\»l cljjl 

p ^ ^ p 

4iajj J I ^jl jij .ijjjLuiJI iiLfljJI JS-i. J I ir>^| Jj c jJaljSilj <J Jai_fl ^yajJ 

LoiliS ^>jLo (^h^ ^ ^Lol Q fl \ ^ ^ ^ ^ ^Lc- lI ^^J^J^ ^Ajj) i^i a lq a 

.j^J^a J ^jjUJl Unmll ^Ll^ j^o 6j^jj B. Mayer 

p _ , ^ p 

4 ^ Mil «^)jLo ^ jJ^l^. JjrLo)) 4^jvlU J-ojlj jl *m in s^ul^ (JLlu La Ji'lC 4^j^JI ol J-) 



SjcLoia ^Jlc. Ji^^jI {jj)* J| ^ II 4 W nj Jj& Sam Marx ( joj^jLo ^Llu 

p p 4 p 

.6J£.Luiil j ^-^-Jf ^1 4JjL ^jjI j rnijl Jj ^4 1 /i5ll in ^fljlij p Ufl (3 ^LxAlil 

p ^ «. 

^\ ii^> ■ W a j 4jIj jii 1 ^ I J 6 Jj J-o 4 (] ^.j > p 1 1 fl 1 1 \fl pL* <c^L^La pLoic. 

Jjq^II ^ J J < 4 1 m 0 H 4a-tuL-uJI CjLicIjjJI J^J (J*m -v 1 1 Jl p^-uj I n m < 1 1 (Jjo£. 3 

1 * \ wiill (J^t liLL&il^o Jo ^voj ^luflJI 3 <iLq-luI ^, m \ Lo_ij 3 

p p 

La ^jLcj^uj <£^x0^1l Ijjfe 3 Q^Lj mwl ^> ^ *> 1 1 JlaJI ^^j-uj^!I (3 ^J^Li-uJ pL^ 

^Jjl M mil ^jAl rVljl l^jfl IjJ ^_yC mil ^ ^ U pL^Ajill pLoIt. ^ jrJJ^ 



/>U nil \\ o * X 

JjlK II ^ ^jlj j^jl Mmll jjl)) :Jlij ipljflll ^Lflf)! J dl JLi^l Jut 

<> c^>. ^1 ifl^LJI ±±h\ jL^ <> ^Jcl ^Li 1 am mil Jl V UUI c-Jiljt 

«* tap 

p 

cJljj| )) liJLtu^jJI cJjl^Ijj <^->l3 m'l ^1 *_liLl A l ^lll Ji^foH 4^-^11 

p 

((.^LaJJ 6jj 4-xJLflljJI 4_LlL^JI JIaj LoJlLo LjJ 6jjj%a 4j*oljjJI ^ « *5 ^ II ^| 
^JLjlj v-Aj-uj pLqJjJI LajIj) ^pJI <ji^La.^ll Cjix^xq^il ^Lj iJLujJI O^jjIj 

^ <t oulJ \ jiLcLa JLp^ H^ 1 d J '^^ ^ s>° 

>o ^jjl Jlail ^jLAII jj^HI ^>J1^U (>_» ^ OjLLLI)) 4^ jriJI J\j Tom Drake 

p| j^A^JI j\ miH ^ Ijfi J 6pIjI j^JJJ ^1 dixk. Lo Jii tipL^jjJI 4 fl ,^Hj ijA^JI Jl 

13 «.Thc Green Years 

J.\ J m > LtaLaLjuJ Jjj iijH j « mhim a I \ fl II 4_jL^-i "4aJI u^j LL^J Jjl^ ^yt^jLo 
pLoj[ p I j 0 U JjA^JI M mil Jjl^ jii 1 4-j ( \ 1 1 ^1 i_ULjloJI Jj^q |aj 

P t P 

.6jl^|j 4^j^j 4j l^ol I r>u mil <J J% j a JSLuiu f^ftjjQ la ^1 Jj^ iiLii^Lj pLqJjlU 

^ P ^ c 

p 

p p 

p 



* 9 



0 • V jJLaJI Jj^^q 

l5 .J*iJL 4L15 jS o& ^ 
jL^iil jij t The Beginning or the End ^l^lll ^1 iil^JI ^1 ph&l\ 11a 
J Boslry Crowther Jij^ J-^^j Jli IV J^L^i/ j$Jl j ^LiJL 

<Laj1 nml^ <L>jlll 4 I Mfl 11 j *j Iqj 1 Jq xILoj ' ^ ' ^J.^ ' j-^j^-J cJj^j^-U 4 L2> in 

(J!Loa ^jj! i tVi tl L^A^ U^>3 (( * 4a ill ^Jlc ■> u Lai 4_>LcjJ) J^a jji-^ t 

ISj'IjIjIS piii j j^uLua jjjj d jLl ^Ul tLudwig Stossel J-mjl^ gji^ 
lull! SjLaJ J 5 j (3 ni lj ^j«^>t ^5 lijj^ol Jj^-i JjLk-j ^ ^ Casablanca 

jjulLuj (3 ^->^J-u^J-uJ I O lj fl,*"l / ill ( Jjz*. I (3 

I6 «.UI 11a j^-aJI \i /J I rjJjiJI ^ CjI^Lc^I J 

ifllx: *LajS ^ pLuij! 4£.Lfl mill U t ir^ J^-o ^LLuujI Jj^, 

jjlS jii tdJIi ^Jllo AVilliam Golden fLAj 6^ gl»r*ll 

^-1 La£ 4jl_J ^jjJ>^- ^>J»-<Lj 1 null U > ir^ 4 l~>~h 3 fcU tJI j-i^J L&,\^ ^£jLu2UJ Jjj 

<Gl — (jiufcjll ^jm I^-jL La JLLjLo ijjl jii \i$Sj ((.^^aNt-^ll IA4J Jj>flj<n 

jjja oK ioLjjJI JL^o jLLij ^ j LA. 4j>l — cil Jx^-i ^jl ^li-ll p-l L^jj 

Sjua ^iJ! 4jJ ^ ^^LaJI ^^iil ^> Jj^l 1 iuVill J Ll»UI J ^lU 

PC c 

1 v L.l 4(k SUI e ^LJI 

n\\ \\ (J y \ a \ Sjj-u2> i,nltft Kfllll 4J20JJI cilj a.^j^^Jl - ° Q jT x ~ ^ ^j^uiJ^Ji JjZk.j 

1ft cJ ^flin Jjl (3 ^^v>^->^) (J- 1 ^ ^ S ^ 0 mil j j) Jya CaA >juQ I ^lll iili^^JI 



4 \h Ulc ^C-LiL-Q ^Luit J-C 4jlO£jLq i^JsLt 4 kl m pLuul ni-ul ^LflJ pJLi 

c 

^jIcj ^U=. ^j's oaII J^LclXuj^Ij iilU jJI SjUxJU i^jLi.^ ^jj-^ll L&j^l*-* ^^IJI 
j ^LAl Jlkll jlillj jlkU oL«iJI Ji» uJ>» S j-»J ^Uiill 

4UjriM ifiUjinJ 43j£i J 4jl Jl £-?-JJ <L=J,luJL 4lxj Jj^-* dJj J-Cj .lijj-cj 

jl u,^ O^L^l jIju yJi :Sai*il W>JI J>JI jLlc^l j aiL (Jj 



^ » > ^ ^ ^ ^^^^ I • * ■ 

* ,11 f fr *■ ^ 



4jfl j< 5jr^ 4 K nift i^l^a SluSlI J Jj Jl ^^jJI \jj\J\ <^Jji\ JUjl JuC ^l^ 

J«L«3JI 

^ojJ Cui^ Jii tL^jl p<\ ~+ j\ £ 1 mill In > »A j 4_lCjJ1 ^Jjj jk^jla. 

P j i A SjLflj) t4 K\g jk^ aoAjIj Ij) * \ t/*i 1 Jji (3 4_iCjj t^^xcl 4 tu\j 4 fl \.or ^ a j I ^ a 



0 • 0 -JLaJl J^.j-o 

jfc (| i If CjLuJJI u i^i \ ^xJj <(_jj^JI ^UjI pl.fl.l-* IjjI^ La,r>f ^yjjjJI r> i tjaLoJl 
CjLIxJUjI ^.IjI J 4l* 4ojL*. J^q llfc ^jl Jx ,5jjLll v_jj-=JI CjIjj LoTif 

.Hjj^I J jjLJI &L^!I ^ llmj ^^iuJI o^5JI 

.ij^jj^a^l <Lj^J| Jx Kj uij lj k-v Laj^jcj 4 V\ I t<LiXftj mil 4jU I mm 1 1 jja j 

j j jJi mill \$y$ ^_jlLl_| iJLLa — ij^jji 4 ^ ill 

^Ajlj Jx 4^ubl djj J u-flL-al 4jii ilLfliL 4_jU^cI ^ <fi jy£. cj ^ i mmj! 
^jjuaill J iaii J mfl"i ^Ll jjfc dLjJLLo ,J 4 J If- L> 2>Jic.\ Lo^)) I^li i^ai e-La. La 

JLa jj! ajKjl ^ Ua» :iujU.S!l j Jlij jljx^ll IflJ j^J dj»| ^| JLx.^1 

fl»l& J UL^I jj^l J ! ^ ,^111 JajJI J^l ^> lli^ Injhn 4-alaLa 

22 «.4i,,r>ll J5LJLI 

JUj , ~t ^ >qj ...U Lq-U U cLq 6jj^3xI (jjjJI jLLjJJ Ujla (JjU mi il ^ wol 1 
4JlLjJI La^JI iki. ^1 »mj mil ^ ^u^j^JI jinr John Rankin <J&>\j 

( ji)j_z fc Jk^J! 4xl_i (J ujA^J Lo-laXj (( . ^X-jp mi 1 1 UU^ ^ [j .\ i fl \"\ )) (£^-tJu C> <«m1 ^jjLi im"i >*j 



23 

ifc q \ in 

^ K^Allil J-til ^ ; ' 0 1 |XJ 1 njfl IjXjj r7i ^jj I c^^ljrLil^ll ^fl J) Mil 1 0 11 



24 



^ c C c c 

iLjia CjLI U-^ 4J J-cujlj i£)^i2Lj LL^jLj ^LLIujI ^Lifil 4jLjIc Jlc d^A 

L>U .i^lj ijjiAJI JSLuil J 4-jl^iij-aJI io^i=JI Ji*j5 Jlc jiljl ^ tit 

J) Lo-lij »1 i/Sjl mil ^CLo <Jj jLubj ^^oJx JaJjJI IjJk <JLa Jjl <^jl 

^jl L_fl J^S\~i\\ (J J^jiJI J-^ Jj-A-U J Jjfl llj 4j ml Willi S^iJI J^J qT\ \ 

J-C -\ s ^jLaJI ^yd ^ysJ^JL Jlc ui \j t4^.^J.I jLuaHfl^ll /^c 4^i^.Llll 

J J dAll p ^11 v til» <jl ^ t JU 5J Jlcj .c^Lal^lj jSliaJI 



^Ji jfLujjjz ioji^ CjU^aJ ^^Aaj jjO (jHI jlicSlI 6lfl> ^ ^C jJI J_Cj 
^jlS jiU ^4 fl mil 6JJk 4j j i^i \\ * ill J jL*. I a ft o C) mil Ij^sLajq ^lluiajl 

t^jLuoJI cj^jL^q j-wzo ^ j*s iti^x J[ v_jLa jll ol^caJI Uulj ^^Ai^J 

5. U ^-a^ll (3 J)"» 1 Q 1 1 jj^J-tl i n^Q ^ i , \ -\ \t 1 » 1 i.n 111 J-5j . j\ \ a > J-vlj 4 1 1 ^ 1 

.?t 1 tin 

(jjj^jJI pLcJjJI cLro-xuj ic^oj^a ^lluiujl O-Q-r^i-A Labile I a t^lj I J-ij 

iikUJI jlliSlh. \MV ^Lc ix^jjl , L> u=JI ^ JLLc J 

C. c 

4-C j\ ^ pL*iu| ^j^j^j^LIj J^j jJI djJ^I » ^jl^ Jj^-JI 0 rnljjl Li^jJ 6j-^I^Q Cj m \\ 

d> 4_J.Lc ^LqjSL*. J^l ^ J^l 3 j ^ S^cl^L J_=kjJl LXo OjjIK) 

c & 

jjll^L ilLill oj JUj «4jJ Lq m ljjl CjljK'i^^il SjLlxlJ 4-% ft^ILo (^Jjjj *l 



<* 3 



0 • V fJLsJI ^.j-q 

ijJulill SjjA^JI <LalalLI Jl aLq-iAj^I ^^l^ij^JI jUJ*dl ^jAij Ijl 4jI < jJ^I 

26 «.^UI 

1 fliixauJ (jl£ Labile (_£jJI J^jll m'nl 4 ^y* (j^-> l3"^1?"^ cl)' J)^ 4^o j*\ 

jii ll^Jj t4Jj5jiii Lo cJal^c J| (jjj 4l~Jjj La£, jyxj> jL£ Lo (j/^^ m 

4 ? ^IL J j 4J,U 4^1 ^ixujJI i£ljL<i^l JLJJ 4-^lui* Jlc jL^llll jUl <Gl £-qj 

^jl^j 1 l^i i i*s "i^j <jl ^!» : i— u£j *4jx.j)j mi.H SjaajlJLj ^jjJI o^^i J-^ ^ n » ^ [3 

<jL jL£k^1 LLik iTl>J .Sj^^il 4^1 «\< j\ 3 dL^uL^Jl jj^LII J£-> iJL^J J\ 

Lal^lj i^L^JI pLiLu^l J-^LtJ UiK 43lj J Jjft j t n 4_£ljL^I J j^j 

J^-oj jj^ikil ^gX-^j mi Jl <_jj^J1 <_jLu^1 <_£jJI ct n 1 J-oL^jJI)) Jl fl^ll lj-fc <_£jlj 

Sj^ ,> jlj Lo (jli j^U ^ j^sJI iJLa-uJjU 4:ljliu:l ^> j-cj 

fl 1 1 4_Jj^. 4j Ll^ (J l^la L^JuO ^-CLi-i 4 1 1 "i. (Jj 4-xCj) t <Ti J I Jjjq Gj jj-fl-J 

Ijl S^j^i iojia. ^I» :4J ^jjjl pLoixll jia. cil j Jlcj t j>oJI ijj^j 

^ iijj j jljjj t£jjUI lift SjjIq^ (jl .(jLiiaJI J| (_£ J ^hJJ icj^ I (j I^IX) Cjicua. 

bj\ a I A^fifj ajjJ L^-^bj uif ^l!l ci l^i foSlI (jl Jlij i^jjjl ^ II ilLSil j 

e-LLJI jj^Q jryij (j^ikl Lf -fi> SjLaJjaJI 6J-a> (jl (j.^i J » * CvS^Jl ^ •!(j r ^ a l jj-A 

ft 6 » Jk » ■* ft 

(jl c^'jj 'L^jj iojl^. pLmil j jo"w,m (jl c^ cjaII (j| JUj 



J-C SjjLS Jjlj jxJ t^jl tJjJj (jl Jj% La-lujj (jjLajj (l^j^LLI ja_C- (jLaj^>J 

4_uajLsii j-^j^o ^-<iJ>-» jJLjIu ^.ij-LO ^jjl3-iujl <jl jXu Jjifcl ^r^JI dilj 

slil ^1 ^ Lljlj J£ J ^j^JI J-c ^^JJI ^^iL <> 

Cjjuq^C jiJ)) pLi^j <ul£. J j <Gl iiO^ La ^1 jrji. 4<_il3£JL nml , \ j £u 

til (j^J^^ Jju^j La, ur. i LaJlba 1 i J-oLslaJL ^-o^ll j LlL LqlAo£. LlLus I \ * 5 1 j 

^li ajJi nt\\\ JlLj jUS^I Jl ^Nl in II SLtj .LjUI J ^aJI Sj-lu 

I mil S^CJlII ^ hi ul Jj^j (jLi jUli^il Jl ^1 <_iLj£ ^jAjlj Jj^o-j JILLj 

^*>Lu> 4j£.lj Jjlj |xJ J^jI's hi ul ^Li ^-a^il 1 n ^ 1 . ojijpa ^A-i-J (J^-f 

(jr^o^^ll p-LqJaJI ^LxO^l iLaja. Jl i J 111 I Jj > <n J-C iAla Lajlsii 



PC, ^ 

•L^Jj i t>U' j-^^l t^^ 1 6 1 c^bj «u^' Sjl e>3 i 

d iA^l d t ^| ^jLuJI 4Jjlqj 4JLa u 1 la Labile l^jl ni n LflLfl ^jo ^ tl3 >l |j 



« . Lsulu 



0 *\ pJlxJI 

jou £y j^lJI l,ifc» l^liLS ^fl Jr Jjj ^jAflj J^jlj m'ljl I mil ijtdljJI 4 oia II 

^Lc (J-q 6 yLftJI (J ^-jj^JI i-ojLLo die L^j uloj ^jJI jiaill CjL^-J <Jc ifiAJ 

i^L^JI 6oa j,L J5II ^1 ^1 Jx -O^A^ 1 uj&\ oLiu^ jSljt Jl NMA 

IqjAc Lac iu.L^u ^ Sjj^.fH AlaJbfj) & Jl^il ^Aij jo.nn ^Ul 

: JUa j ^LxujjJ ^j^jUJI ^JlSjJJj iJ^ljJI cjLuuL-uJI Jia J Li> j 5 jjk^. 

o^j &J=> — Cg^rn^ll fUaill iijljJLI 4 U ^I Lot .SJLJI 4jjlj/w.til 

J£ J iiJ^ Ijl ^1 i^JL , j.nn ^ L^U — A^huJI icjiJI *1jT 

(J J j^"> "1* J-fl ^ J ji 6jJju=kJ ^jfLux 

^1 <U mi ^Vi's /^jfl tdJ j jjLac.1 ^! ^Ajl j^c v_jj^J1 c^ijj I gjjcuiaj iiSljA-i^l ^1 

p. 

Cj JCj (All i&jjill Sj^JI CjLUklu^l dJj uj<±* Cm j 0 >ujlL1 I fljl^ UUaj JlaJI ^ jjJI 

** * **** 

Jj ijxGjja jt^ ^ a 1 tlj *1 SJJJ^JI 4-i<AjJ^jJ1 4^o^^Jl 6 CifcJ LcjAc^ > j^.uj^q L^j 

.d^ILc Lo^S^j 4lJU^o lIjI oj^I l^J 

j)^ ni L^alc- l^^Lju (j^JI ^-LLc 4^q ^ J 4 SJjull ^lj>^^!l ^—30^ ^^j^ill^jJI 

^^Ll j 1^4 J t/JI iUUI iJiJL. ^aj tf oil Qjfi A'ijI 6 jili jli! ^oJI jAl ^a,j 
ii^ol 3^ 3ntVtt ^ Ijl ^1 J^JIj JSL^JI jLqJI ^>k^ ^>o iiU^JI Jl^ 

^•^Luj ijLdlj J! Lucul oil (u3^ I niSll LdJljQJ j\ g^lxi jjl (J 4jgJ mil L^O^-J 

^j^J^lx j^-oJI ji^SlI ^uL^JI (J Lj^*J->qj LcLaj ^xLclo LjI» :^ujI.j mil ^j-^JI 



ui \\\ O \ 



Lo Sj jJI jl j^juI <3 S^jLill (j^jlxj <4jjljj i jAijj 'ic^j <^uJI jLkj^ll J^jIj n> mI ..iSTi! 

j-jjLojjI J*^L=».j * /pi /to I . .ij ...Il ^jjj^ jLkikLj liij-cl ufl * Jjl Ajlj 
j£j *4 ii iajj JaA 4 LaS J-Ijl^J L^qL^j ^jLqjj^a <j*ujjjJ1 I 4j aJt 6Jufc 4 LilflJl 

l^^J <j*>*^l c^>J jy-^-* J, ^LU ^pLj^ J^c 

5 nil! 4"nk% ^jjl^Lo . SuJ>j3_^. j^jLLlxoJI ^-oJl^ (Cm fl^-aJl d ^ 1 ^ 1 ^j.. 4n|] "n 

i^iLJIj j-q4JI ^SLJI Jjtcb A. J. Muste 0-03 j^q ^ <jI ._i 1 1— > Uj^j 

^jij j2>^ liLuj >uLiuJ! jL-tu (j-fl-^ ^Li 4 1 lor, jk-c S-LiJ^Jt a^SjjLuo ^1 (_$jl» 

nin Jajj-Gu ^Jx. "1 nn \) |J^. aJ m*i \ jyj <Jjj-« *4 ^ '^^J 1 ^ ^ 4 1 1\ Q 1 1 ^Llj^l 

^ ^jJI 4^lu*I NBC Si jOj J-=J^!I 4j Mini guoL)^ J Sj^o JjSl ij^jC- 3^^ J 

iijLJI JjSlI Sjj-oJI n^l jii .Today With Mrs. Roosevelt cJiJjj 5.,w mil 

IgwoLjij^JI 1 ,J gr I mlJI jLi-to (jC ^jl'i in i J J Li • ^ > J J ^>Lsj Jljlj Ajua J 5" I I J^J-i Lj 

:ci fi>^j 4 ^l^jut jjio JIjJI f^s?- 1 ^^ &3 Sjj) Lg^j 4XqLuJI SjLj^II 



^7 



0 \ \ fJUJI -L^o 

(Jjq Jjlj^lil 4aJl5 j^c- jjLs t^j^jjQ Jill 4lLi 3 lSJ - ^' ^ * ^LLiiu^l 

ic^LJJ 3 Ip'ijrjj «Sa^I cjU^JI UaIIS ^1 SjjIjiLi 5a1&1 cjWI 

«. JflTl mil jiflJI 

L y£jj ni 4jL SjSjll 4 ^fl"** .J^Jj jjl frLoJjJJ j I I 4laJ I Ojfl L&-> LgJ 4 a ail 

Jya ji^Luj 4_i£,\ J )) :4jI CiljJ <■ ~\~\\\^ 4 m fl 1 1 SLcj J I di Loj I * o ^ m jl 

38 «.4jlj^ l^lio jZ^j, Lull du^ 

c p c c- 

Sc^l^j Jx. i^y&S jjj^j ^1" mi mI -Isujj uJLIa |J J * q 1 L j 

^^Lfll 4 ! ml hi ^^nuJ ^aJI JUvj 0 J) (j } m j (JijJaiJI CjI fljfl^"JI .. T >'\ < S o JUvj Jjua^i eJiLl 

4 h ml 4^L^I ^ JjJ^joj t^U iLi^k^ jj<i j^jl I^Ki iilcL^JI Keystone Kops 

(^uL^jJ (J^iyfe Cul^ ?4jL^jj J^l ^Jb au J LtuJl : Jj-O ^Jj)(j nil! (J 

* c p ^ to 

iLi^o oj^l LJI J oLul lLI JljjaiJI oUj^aJl JUj JjU LaS 

4 flj fl ^ II (Jj .LlaoJj (J j-s^^ ^> (^J^ll ni \ \ \ Cj j^Jl 4 r> LjjI |a^J JjIj Lujjfl ^ 

j£ ij^vtujjjj 4^>. i^o (J /qui "til 4_nij-o ^jo ^JLxj Jljj ^ (^jJI Jjlj j[ ^j 

s^ji N^rv ait 



tjjljrVul ^aio iwufcl pL^jSII J i^uaUl ibaftl J ^kiJI XX-J 

*-uull)l J infill <J JaS ftLj^J (^jJI tt—flj)^ i m j£ j^juj (^uJj-Ji ^JLfll^JI Cj\ a ill 

j5j ^IfLj^o^ll e-LolaJI Jx. yoljJJ iJjLawo {S^JJ iSj^ lU-o-*^ 1 fl Ur. ^Lfl <Lfc^J 

** •* ^ 

p , * . 

p p p 

c- p ^ p 

^ (] q a jlj <( jnrLM,».H i-jj^c Sjj^LiJ. [£jU> jjiaLi Jl l^^x&j J^'j^' .ii^iJl J 

P s p 

^1 Jl (2M-iLp Lflj^ m\ 3^ j J^J .Jji*-jJI ^^lo-c l^jlf jyti 1 1 4li^JLll J) jLilj 

p p p £ 

JLa£-l ^1 \ ii 1 1 <_>iuJ ^2/^ 3 J-*-* 1^ Leal J rTi ^ 1 1 ^j-o^lt ^ 3^-0 j <xaIjJl1I 4^5^IaJI ^ 

^ p p 



g p 

Jj'\^h 1 1 4^j^ mall S/l-uxLI jjfcLi ^1 oj-o LLjLuoj-q Loj! J 4 1 « a J Cul^ iL>j_all 4jj.Cj.ul* 11 j 



3 1 mlxudl /uLLuu-ul £ 



Ul 

^^Ijl^I IjUL), ^I^Lc o ^ Monthly Review 



^1aj_> ,_i t /nil /ji^ .^p^ifc^ll <LoJjk. £>C "bLuai Sj^jJI ^Azk-j t/jjLxlJI Jya ^ J-i 4-aJ>Lj^!I J-C 

fr f- ^ p 

P c- 

^LL-i^JL 4-Jj p i luILj LLl 4jLoj£| JjI^j v-Jj^o — 4 J VljJl 4jljdS n m 4^1 J[ 

4j!Uul Ij^-a-ljj (jl ijJjiJI ijj_i>JL ^^IaJj <3fjJl lA^I JL^j^II Q^-xLljiLajjJJ ^-11 
^_Lo — 4 ,w 1 1 1 w n II j 4_> jl 1 <Vi O^H S ^ Q 11 4_»J^j^o Jia 3 — 01 1 ' ftjS » I^Lq *L=k^2fc. 
^jfl^fc 4_>La^». n t . a ^ S wij ^ it*tllj SjiLlI L^J ^1 >^ /jl 4-jJal^ii^^jJI 

O.'*" 4,1 ,,iLuSn ^ujLxuJI SjaIjJI j~a cul^ jjiJI jjia. 4jLo^ /jLs I j*S 

O^J 'fJjJIj ^W) 11 lA 1 ' /jU^U! j^AJI 4^^j J^iJI 4^^ (j! cflj J^J 

J nfl J^-lS ^1 ^^Ai^j 4 \ Q 1 k Ij 4jjjjLoiJIj 4 n r\ -\ u 1 1 1 4_»^.Ll!l 

p p p 

^-JlJI ^2*.LXo <J j^iu^LLI jl 4_) J-^>.^j I lj in tfl 1 ^)Li Jj mil jwim (j^J (^^^IjlII J <r>oll 

p _ p ^ 

p 5 p 

Ij^J 5 J-> J m 4_i_uj I 111% 4_»jJ CXit^ * LljLLI <j ^jAjlj ^jLLc Ujj^j 4^fl t ^pLUlililj 

UK» : Pageant iko 43 ^iu «g- ^jJI al a ml JI_Lo j » T "^j Q n^ll 

3 (ill jrLi^jl m,.w f^ya wJj^l jjl ^ J ml IdA ^-liT ^ijj^ol ^JjLj CjjJlJu 

((-i^l j^Ai ^llj ^OJLjJL <-OJj^JI 



x S 



P 

Lijl fl 1 % (3 J J) axil 4 m,luiJ^ 1 ^CJ Lc JljlC »l niL> Jj^l hmm) ^L3 jifl c4 jjr. j^jJU 

^^qj 4j jLcjJI 4jj*_m ^Jj jj4.j S j j; mi l ^Lcl L-a5jj .^jilJ 4_*_aL^_> 

Lgj^slxW 4_ii a3 ml ^J-ll J-jjLjJI ^LLuiw ^-Lll dJj AJLJj <^_j^LLxL! 4 m m m 1 1 

j^l Lo^j ^"(ujLfiUjI oj ^jjJ J- 3 ^ J- 1 ^ J J^5~* ^ ^ '^ol IjjJiG)) 6jLxl£rLj 

^j-o^-LM . \ 5~i I ^jJaj^ll jL^j^II jiiijjj iujil ^ 1 1 4^j_^. pLaCj '^^J *^ J - =fc J^ fc ' 

. N AACP 

p 

-p. p p _ p p 

^Lftl jL^i^Ll 4^Lu1q 4laU^ uJIUj ^UUI j djLi^ J \ <U o 4jL$^ 

4-uLWI 4a£.l*< t^ill 4_tuLjuJI 6 jLtj ^jj^Ail (j-o)) .JLflj * »«^* * /^jl^ innl Q^Qj 

P £ ^ 

j> C^^il -iiJ» :J^j IjIAcj <j^Lud ^1 ^1^7,^1 2^ual JjI > 

Is 

^jLj 4 o m^l ^ g\ LOJ |lJj Lull I ^| 4 i"^ ^LiJ ^jLl I li^ J J^-j 1 "\ mm ^1 gr. o OJU ^Jj 

f^ljaJI •■O 1 * ^Llj^ 1 JI V^J ^' r 1 ^ 5 £J+! 

p J p 

p p 

ik_jj^L» <La£. ^1 jjj^jj 4^o£- ^1 tjojLllI ~w JJi 3 cJf 4 ^^ CJ-^J 

4l*.jj |j nfl ^j^JI 4_»L^j LjJLUj) jO (3 0*T> ^LiSlI ^ m j ^ 1 1 Cj\ ji c^l^ L^jIaj 
■_ u£j <oL»LiJI (3 I Q La j\r. 4j^l« ^ t4j.tn -^j 4-fl^jJa-i 4jLjj ^j-o ^ 7t 



5 s P g P P *> P 



3>M 



Jljia 6J_=».Ij 6j-o ^1 j SOaJjil CjLj^JI jjLij \ *\ VV ^Lc ^jj ojoj^j (3 



\ in 



iUI j /jJ^JI^ dAJI ^ J^j3 ^> jli, j^JI oLj^JI t> SjAj 

6^£.jJI clit j^iuJI ^uo^ll tj^J ^jjIajJI 4_Jlii.l S^CjJLi ^yzj^Aj ttojjil] .ju&}\ 

ll^^cl LLI^a <d*^ jJi ajsa-;...^ J\ J\ J jjh flujT ^Jj t> Li 

pLflajl *1*->J .^^X-l j| JjlJ J^. j j^J-5JI gt-LI iL£j^ol LlLlj^a 6 j Lie L 4jJaljil 

v_s^lT 6^ii^ jnAs. jii ^^UJI ^Ila^Ij <4juuj11LL J I ujf^vjl J ^JA^q J| 




4^ ^ LT Axu 



p 

: Jlii oJUll 

1 «.jj^U ^jUII *^UJI ^jjl J ,jSuju 4^UxJU .J J£l U3^jIj_o)) 

_ a (3 JaxJU Llojjj cJLlik i^jjfcjj j rn cul 4^1 ^jLt .6j-aC J^o J/\JLcuJ!j 4.^±jjLaJI ^ 

Lo Ifl-loj 5 *o Lo 1 ^ j q ^j/^i i^q II 6P L>J La-L^j * It Jl L^JLq 

4^Lflj 4l LflJ Ij ^^jLuJI (3 ^ " A \ ^ \ tug j^^fc J-^vJ SL^fl I O^Llu Jj2>Uu LcA-lC 

f- P C- f- 

uHj^^l ^ 6-° J^?U^J^ ^^JJ p ^ L^jlii^ v r , > = ^' ^*-^*J J >i^J 

^^Ij^qI ^fl MM ULO)) 4-jL 4 Q ^pj \^V0 Sj-A J^*il J^-Jtit jA> 1 \ \j \ j\j LcJoCj 

4jI Sj^Jj^ 4^lSj 4-LijJaj jajljJ ^ ^ 4-jLc j jj^^ ~" ^ I" m\ )l» : j-a-it^ljjl 

ujaIJI ^^LjJi ji^lll ^JLc Kurt Godel ^jj^ j^j <LjIjU^I SjjjJu ^ t It 



0 \ <\ 4ijU i^NLc 



^L£l ^^.^ ^ ^1 oLubl^l ^Ajo <u uj^,w» iauubL^JI oULnil ^> ^Uki ^1 

4jj>K fl II ^ I J 1*1 fl fi Jj->l~i in i >l ;4jl_iJJ ^j|*ifl fl ^!*t \i<~i\ mi ^j\jj*bLI Ajl^ 

. ^ *\ i V p,Lt Li^jj-cI llial gtAx^j jjl j^S LoOa£- 3 iia dllj >^-^J .4 n >l mil AjjJai 

I t^JJaa-Q I V\-^ 4jl J 5*tr I Lo j^Ilxu jJI ^ ^4Xoli*Lo j^i. 4jjJ^j ^Luo jq^ rTi 

I Q K II J^-nj ijS-AJ J-^-L j^iJaJLo JajtjJ J aJ£. JLa ^1 J-C 

♦ 4j J I J u ml 4-a "v i i ^"i j 

(jjlj mul Jvlo jJI 4 mfl'i ^aUDI 4_ilc. c-fl^Ii_uxi 

Li^aj ^jl ^jj^a. *^Lj cJLj L ^_s-Lu3j /^j!^ 1*11*1 J JjL=k dlLlA (jj I ofl fl ^J^° .4 \ II 

Jtfl'wnliL 4I5^Llj dl^T 3*^ jli ^111 ^UJI t JaaJI c> ^Jj 



c4 M j xi \ 1 1 4jji^J TuLlj ^j^lJCJ Jj^zw iJ tTi'N Wnl L^. jLui ^ 

Jj-^o J kill ufl^AJ — cH 1 .^ ^ A ^ c7i 1 Jj 1 ^ ^ J| Jjua^jj 

iJUJI dli Jj .j^olj (till j Jl isL^L J) jjju UjS > Sinl J 



J£ ll^ui iLi iiiSlI c^K lj! (jilj .^iljGJI j^^JI J! ^sb ^1 1<( ^I)U 

P P ^ 

(( . 4_>C^u£>^l I <LlLoJJI 8 _/LflJI JojuoIj 1J> ; j-cJj 4j1 

(jjjia ^>t» 1 ^ o u^S^d t_flj-m j-fiLuJI Jj^. JjL^- dlljJ 4 ^ \V\j 

<4^il5> ^-xjjIj ^n^o) d^jjL^i ^jXo (JlC Sjj^j <_jLaj *lL*>jj ^LiaJI 

P P J P P 

OJAJJJ S/ljSJI 1 \ luAj! JjJLj LqJj ^1 J Ljlxu j % m\ ^ys^i^ \ \ iuSu\ QJ^I \ j J^JtJ 

p j p 

:^L5 ^lljujL Jj>». ^ «t>J ^JLc» 4_>L£ j Palle Yourgrau j^j 

p * * 

£-<G ^il^JJ i^j^h^J ^jfl 0 1 I <tJ-fijJI j-CLoJI Jjl JlC 1 fuftj-o LjLAjJ JjjJ^. ^^J)) 

^ p^ ^ ^ p 

^^-lia^il (j jlvfl ji 4j>i 4j1vI (((^jq ^L^-ujI Jj,5^- ^14-uj[» (jl ^IjuIujI ^jicl 

jii «.JjLiJU ^TiQ Ul LuSj 4*to <r>^t I 4.K ill II)) j iiL^Ja Sj-o Ho 
JJft 4jiLi Li-uaL»j 6 j j) i <^T> Jj's nil ^ya 4jl jl nf,L 4 5 1 fl -fc Jjj)*^ t a2 ^j-^jJI j^X. j-CUxJI Jjl 

4 j t lit JJa (^-fl-fl t6 4\<^ j mi j Lo JlC Ij^^ci mi mI JJi 4-ljL^. J^qj 

(J!Lo — 6 y\ o yvC 4_uL»3j-fl SjlCi 4->jJ Jlj-> ^ Jjll^ i JLiwo ijjlij J| J-^^lil 

< jxloJjj 4^cl Mio Ciit IjJ 4 4-LijJ^ J_xi>JlJ — 4ajSII 4jj-luj jl ^jLulJIj 4_ujLaJI ^iLic 

P 

jij ^jJ-Jl dj P^g^xl jt^jl uJ^f i&Jj^II O^jLaII l^Lijla 

M % p £ 

uu ^ 4jiJ ^ mil j^c 4-!^* jLL^l^ Pjlt (j^ij 4^l-ujI I^jj, Unl JLS 

^ f-ub^ Jl J-uO^lJI J Jlj-k 4 SjO^^ Jl L5 _Xxu ^111 4-AJlA Jjll^ 



SjUjiaJI JjL 4**151 ^jlll 4j4jJj ci^Lk-j ^jj^JLII jnfl'i ^ p >=* 4 5j5^ II J 

JL^-c ijj-Lkj J^L^ oLo-x-ui^Jt j jtwloj (J J-oL Jl^j ^ jjL^ .iJjILj 

p 

pLlj Jj^j 4jI p ^il J^5j Jflfl J» Q ILj .43lj JLJst ^ ,JjL^ pJ^^ j J fl Laji 

J£ ^ J Vi ml j5l£ <JJj ^jj ir>P ((.^jliojJI qLIjVm^I p^I> J^o SjLo 



isUi jfu j^ol j-^i asj5-> j sajj ^15 iju 

La . a^LHAJ^JI .2 . ,,..UI\4 "jjj^ <LjjLa 1J <LiJi~»J.I JUJ.I c>L>j-l=>j — cjLi^-ljjj^lj 

Lh uiAjl J Ijryb J£1 ii^kiJI UK» <&\ £^ ^liJIJI qLLq^JI 

p £ p 

L^LjJI JaJI g (T^ J) Oijjl <>o SJUJ ^jll inn I jLd oLiiJtJj^t JjI jl (jj 
^jl ^ laj uij ^xJ 4aiJ *(jj)1 mja^ j «_>jj^JI O > m (_£jJI tp£JI Kj\K J ^ JjIj < 



J-c Iajj ((^pLuJI 4 ^ 1 1 1 ^-loI l()jlf ^Ikl 4-j^ijI ^Ltjul Jj^l IjJ 

P C P P 

LJI JjI ^jt") mnl 

15 <( ^JI l^K^-o i^Lgi iilAlll 4jjL^3 J <UjVw.i1 ^111 t 4jkll Ijjx ^ JlAUI 

.LiAjI 4 j,c. JlAJLi_lu Lo JjLc j-uj JLzi. ijl J-Cj 

p * p p 



^1 ... JSl 

^ vJj)-SL 4j i, U^" 1 <Vi J JxlC (3 J-*^^ j 4 ^ JLJ Cj"^ ^w-j J^jtvIj ^Aflj 

p p p 

Mi " 

tljjs> ^ Lii^ Ljjjj jiU <iJj^ aJ^2».1 Lo^ Jj^LLq o iii I t^t\Q\ ^ ** 1 \j * 

f- p p 

Cj j J-uo3j UiL^jl guUlj toLjA-ucJI pX- JaaJI Jx dJj 

^ Sjjj^ 4_»_ii^ jl^c! jJucj .j^^llj C^JI 0^ ' ^H Ofj^ 

^Llflll ^jiLi SjjJ-^JI ^IJLiiiAjl ijji^j)) <^j\j)t * } <J>S^ ^ 4 fl tr^W 3 ^ ^j-ii^o Jl 

tt .0 

p p p 

^^.l^ j jl^'JI Jajo Ull J| 4-jLaJ Jy^J Cj^-JI 4^ J0"> Jo La ■~»L^Q ^3JI 

L-loJ jl 4_^jl^l J ^JlUI 4iijuua Jt Iglmj! ^1 iij>JI J^L-i jJI J U 

p p 

wU^J .^tujL) (j^U ulu J JLocI ^Iljj ij^^J^ dJ J (3 ($^\ t(j^-flJ^-uj ^jjjj^-o 

^ p ^ ^ p p 

p ^ p 

^Jj^lj .^j-s mil jLtxii! t^jjI Ijl IjSLLq O jhI» :4jJllll 4 \ < 1 1 1 1 ^ ^ «,4_uIj 

ua.nll J^i tjcUuJI Jl J^jll JUJlI 4^^ C.lj^L) :\*\o. ^ „rw^l ^Aj^ 

^ p - p 

^ « . 4j fl rolfl I \j 



((.SjjJIj ^ ^ \ 1 1 ^ro 



o XT iS^Li io^U 



P C p C- 



C ^ P 

p c c C P p C * 

p ^ ^ 

LjLoj UjJ^Li LuLjj^ (jLi *JJj •w^fl^Jt Q M^g j^LLil J*-v n ^1 4 \*\ c\ \^ t j) fl ^ r> 

N ^ i A iall^U — lib JjUII siL^riil — j^. 3Li ^ .^t K_,-,K JW 

t^i^ ni\ >) >,r^ 1 ^^ixJi ^llji j 4 m< o j 1 (] 4JLLo j i j^-w jjj jij 

p S 

p p 
(( . . • JjJ G niAJ I . . , Lj 1 )) 

4jljLl^I c-flljJol J^C jLojJ <3^^ <_)LJI ni\ )1 2^ O^jil tlLt ^j-jO 6j^q 

C- P 

I » I (J^JLJ Lj j£> ■ T\ ^ 4 4_a^ Lk^o j^j 1 in ^ Lo I 4^ jj I fl a^j 4 mi fl \ ^ 

p. 

2> \t*N i^ll J-xa-=JI j-k q\I 4 1^ I Jjcj ^Jj (( . I j) ./^ Jlc O ml Cj^li 4 I ^jxi^iJI 

ixoU. j ^0 mil j^Sll (^jiajJI ^LjjiJI j^ja^JI John Wheeler jLj jli^ 



Sum-over histories ^1 J<^j ^Jl SjjJall jrynfal jtj-ujj-o ^jLi Jl 

Richard ^Ulxi a jL^j 4-^1 j^jjiJI 4_^LL ^ approach 
ijji^j 4^mU > 4x.Ll5l J-ol j-c ni'ijl J| ciiaj jiJ» :j-Lj ^Jujj .Feynman 

ujaL 4J^J] jil£.l ^ Jljl ^)) Mill L5 -^!U< La ur.j <4 ojg j C^J^ 

Jx ^ ^ * L£u£l ^Jl dJU 

^ * ^ t c c- 

24 «SKli ^IJI 



no I (^jJI Ojljjl J II I 4_jLc.jj ^.LqIa^II JjL^ j 3 Jlj>3 ^1 

c- f. _ «- * 2 

J| jLcl Loa C^J^' Sj-o 4_JLil J^l hW L^_=wl^3 CjIjjj .1 fl nrj I J Li 4^ j 1 <n 

jjIS \SH f U ^Ijl Jj .ajjal g^ oUiu jlj^J cS^l\ a^.uJI l fl 55 A > 
^^jijJI diJa^j 6 jjI^j J>^L» ^lia^^ll l^J jjl^ ^jiilijU .Jjlja)! Ca-*^ 
1(3 Sj^la J ^-^j „\jU II J IaUj5 oUj>j) pL^.nJI dJa ^>o SjjUl *\Si\ j^I j 



J u/M fllll 4_fll£ 4_xLlj Cj jdl jjL* J| ^-u£i <4jJJ ^aaJI 4 Lri% JLuj| Q^'^ 4L^m ^jJI 
J£ j-o^l 4 qK jJ ^"i-v)) JjljjL ^JiIxj <-hjjui 4JsLfl CjJ^ Ll^-o 4jL 

to 

Sjj^Lq oljLj ^ j j3e c^j-ll ^1 wVnl jjXua .Carl Seolig g.\hrn 

6jjjlo 4j Q I I jj. 4-Lj-o in ^ <3 ^ 1 ii u Leu ^yj-ji ■ \Q*^frl Jj_L^ La^_fl 4 p(] fl 

28 «.jj-uaJt ^ 

i^l^aJI Q 6 u i<j .j^Kj^j j ^J^jJI ^Amij rail J i^jNUI ijJcJI qLq j)^ ill 4J 

pLkSlI ^' it^ H ^ I jL^iJI j i^j^Jl i^jSfl j ^ 4Ail ^ w.^l 

^1 -ji-oj C^J^ <3 4_i1 4 Lq Ujj 4Jli_i-Lu JXqjJI Iaa (j\ t Ja alb Jj^X=w La 

CiJUj t^^L^I J^Lujj L 7 jJLaJ J Jj^ ^tAJ»j iljjjjifl tS^ujljlxu Jl jiLu 

4^L£ j Ll^jL^ LmJI Slij jjlj c»^> i <s>\ ^1 ^l^jj (^-LxA 4_LwjJI ^ 4l^L-<£ij 
tul Evelyn c^i^l Ipir^ ^1 oLLL^JI ^> LLl ^l^Anl oij .4J ^^11 



.jI^Jlj J^^J^ ^jU^JI Lq 4 5UM1 J Jj^j^Ij *^JiJU ii^Iil 



is ajjl on 

liaJ jyJ LiLliS UK» raJlj i»j^J li ^ ^Sl^j <> cjj^I >U Jlij .JlSj^j 

i^ijjtlll SjJLs i ^ j Mini JjlS y.l\Ur Jj LJU^q j Siu^kJ! Cjlj^JaUl J£ ^ 

cAcl/L^li ^IttJI icjj^JI J>iU JU Jj^j Sjjj^JI oU^I J-c 

Ul^j 'U^JJJ 
jxl rnjjlj X m LI 11 LkjJOlu Jjjjj mm llj 4 t mVt LujJI JlLo *LjLq I JJJ 



ill^l ^jhLj cajI^ Lqj\c- *jLJi i^liAjl S^kLoJI l^JLoJuj L^jj^o iiJo jhJLi ojI^ jij 



LA^Jj-^j Jl v T uij t^ i i o mi l jjAJ ^JLxJI ^Lj ^^.jllajjl 



J^-tul CojI^ <_£>=^ vIjUjI (j Sc-ljiJI jj) J-C {(c-jufllj j^-fl oJ-^ tJ^J ^LiSol ^j^JjLxa 
JjjLflj LjLx^I Jjl^J t « Cjj ul^ O-o L^fl IjJLj I CjI j Mtn^ll JLq j-o j 

(jjjjLill dJjj » II j SjjLuJI <Uaj&jJI jjj-JJI j^a 4jlij inj^'ijjJI sLcli_JI <Gl£ ^ 



4Ts 4jj) Cjc-L^. Lq J-j .c-l i^iqH (J LSlcLa l^p^juo^ Ll^Luj «Cj1x.Luj ij_xJ jta-lu^q 



4 5 ) fl ~> II Q gu£ 1 » :4m (Li (jrV aV\ > jJ LoS Jt-^J C-l ^ mil J[ jL«>l 4-ujjl^ll ^=*jLa 

iHaLk 6jii Sjjilj <UaJtl 6 ^1 ta^llj frLuu^ll J-C 43jj3 

I urn L»I^ L^$J> 4_jl j\-C tjntil (.j^H (^^ ^ La..\W- 1 ft () ~w \ £-^a 4 «7m * U ^jC 

J 4^LLjJ opUj *<^J>J 43lwn-v oj o3l£ fJ <>j <Lluul ^LLLul 

6 j^ju\ jl ^il 4j ^l^j <4j ^jr^K ft j-aJ^I Jjia pUj .^>l 4j jj jii t^^i^ njl 

4^U» ^ UjjSj 14 jii tl ..jhll ^UJI 4^ji Ijl^ jii ^j'bUj Ul 
CjIj^ulJ O-qIj CjLSlj-ua 4j *4jJL>. ^jA J£j 4_3uo ^jiul Jys JSij <4jjjU^Jj-OJ 

ojJI j LjLx^l 6 jo^sflj ^jjl p^ajjl t4^jcLm-ci UjIj LIj^ ^l^j 'Jy^ 



.1 10 J 4_j j ^ I^J^ u ^ 
L^_> cT\ \ Jjl^ ^!aJ I 4 1 <^li> \\j 4 \ r <^ ^ nil! 4 a II 4il J .^11 /^o gu^jCLi 6j-o^j!^ 

5 t m oil pl aJ fti*j l^-a J^*> tula ijJ^JI O^AJ lyui (Vill in't tl Jl hi . 



^nVnl OTA 



P 

JJaj 6 m i C.^ t Si *j)^> ^LcujtLlll^ CjJL-lo ^ua I JO ft ie„> aI^>j (j^^-J 4_i_il}l jju 

4fl ^.j Jx |i mljj 4.2 j qJlII .UfcLaJllI CjSjj t JILIj j ^ uoJI 4j1c j ^jj^JI Lafljjo 

L£ <LLU jij .ikAi JIJh *i L^J jUJIj S^JI L^l .iIaj jKI L^iJ 

SjLc ^oxfiLj j^icl)) liij^la S>-flJ SJjuo^q <UiLJ 4fl Lai ilt Itn jJI cli J_^Sjl c^jJfc 
^jj ^uij Jx J^L^I ^jj *4i^Lc J£ J jiJ Loo ^S£l ^Kc 



^ P & 



p. 



JjLloJI j^l j ^j^JI g infill jjju Jlil^jl ipliJI iJLbull ^j^JI J^i 

4_iJ^_j <JjJ ixLfl^l 4j .^jLx-q ^l"t mnl m w-fi*dl i^"^ 6 ^A-w ^ jJI ^L^jLqj 

iljjJI Sjifi (^Afijl L5 JlLu^ ijj^_JI ijLjil <LjJ&jaJI (_>h mi^IL j^iijjLA jjl» : JUj 

P P 

ijj^JL ^M^^ 3^4* u' t^^' ut^Ij HoioJ Ij ^jiu^Jlj jjj_=Jl oIj 

p p 

JUj iiJjj J^^JJ u' (>=^J ^1 wJLLj ^j^JI 

p 

Jaj1^%u| 4j^$^ Sjifi t^j%£>LaJI % II 4JL^L^-i^J 1 ixj-uaJLi ^Lual j^jLa jn^^ <3 
41 «.6j^ iljj Jl 4_^U^_i IjLL |^il *J j^^lj olij i3^l>^ ^ 



^3 i Q \Q ^ 1 1 4JLil f<nU ^Jl j fl ju^ i7u J^jl^ nw\\ ^jfcjui J>-)t^ ^>fl n in ^l^L^JI 

yuC t ^yAJui n^j ^jLu Jx- £-£^J 4^/t ^> llU jJj <4 ilia II 4 n > I 1 1 25 JU5> J!lc 

I 0 O \'\"\ ml ^jJI j-t^'S fiit It JjLcojJI jj^J) 4^.^ Jx ^1"^ in \ ll pLLluI 

(jo 4 a in^ — ill jjfc „u oj J I a i<V»l JjBj t^j^a^l 4_»J^_JI CjI \ «7nhll pIaXJj u 
^j^h iaj 4_i_fl jjj j-ajIj ^Jj^-j jpl 4 fl >^ ua J Jx ^j-fl^jJI (3 — J^^Ls lA^JI 

p I') fr 

< Via II Jjl ^jl^ JlLs "((S^^j^ <a.jJj ^/ui-tiLflJI mi 1 » 4jLj « La j$ L » 4Ju^jj 

pLLol=JI 4^ji!l diflj ;\^A ^lx 4liLSj_*-ol J^-l Jl * t >^J ^J^-JI ^jj^LI ^j-ajflLua 

(( . 4_> Jj)(j J IL) Jj^jjjj *^ 4j ir~M 1 (^jJI 1* II ^l^-Hj 

^Jjj-uaJI J] Wih ^lx JjjI^uI iljj ^Li /jX- ^Jxl Loj'ic ,j£Jj 

J[ lai jikjl jj» :4_]j jjl ^Li i^i-cu ^filj j^Jlj AS 4-fli^o J, I 4j JjX_» 4 Mtflj 

4J «.^U1 JL* J^Uj jU^II jx ^l^iJ ^ jij ^1 

: C5^J^ J if^^ icU^ Jl J^ij w^Sj ^LSlI i> ^ j 1 ^5 nr . I ^IJI ^M-uJI 

Jx, icJLskJ <j\ J->ij ^Lu^l (j IjLxk. C^-*^? Jj-^^ (^J>*i Mill Jx. pLub j^l 

. J-ij l^r^j 4_tuljj ^J^j \ iu\ il ^^y 5 <— ^ ^ > fljj-m 

,Liul iiioC jryc. Sjii Cul^ L^jI jrtX, tc jT ^| 4^ ^Ijj 4 ulAJ^ Sjii Cul^ jiU 



m p. t f- f. 

cJsjJI <j 4-il mil 61a J£ J^^JI IIa ^1 IjLU :^jL> JjjI^ <Vm1 JpLuS 



* Mi 

J (j^L^j W ^ oiua3l dil (^l^oSL* £^LI k~w . i l ^» J JJ 

«.l ifintj till l j2zj*x]\ ^jiuj 4j 1 tf \ H (^J-sw CjIpIj-^11 

title ^A^flj Ml 

p 



(3 4*i i> J^o J-^l 4-luLjj Jjp-> J^l 4 V% o t JJJ 4jLi Cj^LiAi 4jl J^jLUllIjI Jj I^j JjI 
4Juual^jo (3 4^j^- ! I *J>>I~ ^ ijLcLia cJ^I J"> ^i-fl-S dlj ' Q J)^ ' " ^ 

4 II 4aWdl ULali jjl^jjQ ^ t mi j i^a^. cli \ Q \&~\ ^Ji jujj 4 Aiha II ij-aixJI cJjI^jI 



J in^ J 4il)) IJjLjI JUj I Qjfl 4jljLi iil^o ^yjjj i^JLxJI j Jj)(jjll J-cl ^LLo 

,\Lil 

, ft win aJ a <, JSLi^- illa-^ Q-al ^ r> Q 1 oC AflJ » :Liw \La 0 aJLxll 4J cJLSa n Laa /J 



« . 4 > i i^v fl 1 1 ^^-u^j LjI (_)-<i^C-l jl Jj-S 4 j fl II (^O^C J^JlJqj a II C» ■ \ $ ^» J; I J 

(JjLouo j-o ^^jLj^ J(j-^ CxLaLau » If* j^u ^kj t4 L-fl ^ JjJ m^I (3 J 7* ^ 



6T\ iijLi 4^^Lc 

JU Lo£j .liAjl 3\wn 6^>ifl L>L_aJ Jjij 6 j^flll J I Jj^J J j-^ 

ij ^ JJ J^-J ijjoJI 4jLjoL^J1 ^jm i f r t LlS (J ft?^3^ ^°Jn5^ Lo Aj-C ^u^LII 

4 In -s II oIjjLlU J^cl^ J^LJLI ioJiUI 4 wnl aia 1L jj^l S^Jlal ioJ^IJI 4^AjiL 
l*i 6jLnJI *L>j aJLl I ^)nfl \ i J ^J-c j^o <jl J-C ,4jcoL^JI ^jM 1 rotj 4JI n,lOJ 
^Jlajj 4 1I1 ^ I ^ ta lu ^J-c iwJj-flJLi ((jjjjjJjIjj 4j^oL^ » > ^amii La ^ mn 4x-Lc^ 

jL»dr». JlQ-Xjo Ojl^ ^.LiSlI A^J (J Us^! ^ ^^ll I SjjL^jJI 4 J o ntjJI 

CjI ua^ u) 4-jL^lJl j wr^l ^JjhcuI! ( J-c JjJjJt ^1 g-iA » :^LjL5 



< 




> ^ £ V pic j^uLgJjj! <^jijj j-?- £-» 



^jJI ^jjlX a t_flujjA j^jl 'urn 1J t\ aMI ~*1 q i 5 ^ 1 U t 4_lc j \ in 1 1 4 ifSfoLil Sjcl 1 1 

l3 4-i^oLuJI SljLsLAjj 4_ijLJl Jjfint ^LftJI ^^-11 ^J^Aj} < jj^-QJ <nLt L&Jj)JLa» CjjjLaJj 



^ a.j^txil ^^.fl i^-flJI au ij <Loj ULa (j^J ^-juo^j 

aliil jJ^jjJ 4-Liij 5j-uu jaIjI <*l^-uu 1^ J~c Cmj$<? mllj i> ^ i^qSU 

<jju$jJI 4 JUII Jjjq itLo^ ^(5^JI j'iOi ^ ^L5 «.ijLc-jJI jj^Js (j-laJi k^Jcl (3 

uj^j jj^jjJ)) :4jLS pfljlr Jji <5jjj£JI ^jj^JI JMA i^jJ^iJI 4^ ImbU 

fJj Jx j^lJI a jj* uJ^t jac iiljl Jx ^jl^l Sidney Hook 

Jilx <jLujI J£ Jx J )) '.jMS^l Ijjfc J J Li j Jyi UjlLo J^l^ mnl jii 

JAiI '^jjj j^Jjj f '^-^ ie^^- f ^ ^ 't ^K* ULk^ 

iAi **ist\ ^\y> ±* ^1: ,Vi J jlij ^snfl^uJi jl i.jjJl jl^uTJI Jiij L^i ^jUI 

Irving ^Ui^ goijl ^aLSJI Jl V 1_LAJI J^jIj . JjKJI ^j^is ^xLq 
Ca^jJJI SpI^ Jx 4^Lk^ j ,7. \s\ j^^j idJx aacjj Kaufiman 

^UJI v lkAJI ^Ui^ ^lill JILT j^LJI ^L^JI aL^nJJ ^K^l Jj 

«k Mh ** 

s 

jxj ijljl JJj Jx jjaaJI ^.oaj J^5j jijA Jl J-«»jI j^il 

j v LkiJI JJ& a£i dlj 



J_lujI aI^c^L 4o*s% JjlAJL jJjusI^ <i^jJa (j^oi (^-oLLJI /£>A-o LoOlt 

iiiu: j-t ^il^ ^Jl Eisenhower jjl^J^ f jLsJI jL^ 1 uUj-h VjI? 

4j^ cjjq nnj^j iljj-o 0-° Marian Rawles j>J^j ^LjU 4JI 4 t 5 LaJlil cjWjJI 
o-ilj iljj-o ^ Charles Williams y& \ i \\j ^JjLio 4J Jli^ «.1£-jj-o1 dJ 4^0 ji 

^^iL Oh^ej-o^' bj^l^ d:l :Jjij Homer Greene 

JjL=. ^oJI William O. Douglas ^ ^ULj JI^^JJl UUJI 4^^tl ^li 

LIjLoj , \ \ u >j ^wlc <^J 3^ J^"^ L>° O^'^^'lr* Cii-ubL) jiJ}) <Ti ilLxoj 

«.pLill > LojIj J>H^I u_flj-<juJj t 4 nlh tl itLxJI 0^ pLcI pLuoI 

i^l C LL,^I 

j-kliLj 4_Lj*biLc. 4-o^lJI O^Qj ^j-q tj^-J ^j -0 U^s3 <4^.^ jjj^o jA_iljL>o J^LuLj iVl tl 

i0 *j^ l^jj o-uj^ djjj^i d flj^> <^ 



^j l-.V^ l OTA 

** 

jj j j La ,Jj S^jL^- J^c Jj^L^JI g-lj II ^JLc 4^J[ ! j^J j «j-q^H 1 j-a l ^>j) i 
:J^u >ajt 4jL^ ua cu^j ^LJI iXj ^jjJ^I j Harold Urey ^jjl 

****** * ** ** ^ 

* ** ^ mm ** m ** ** 

iJ-C C^LjLiaJlj ^tl il II j-Ul^ J*1C ^ ni l *l JJ-oi ^jj-vl 4*jaLj ^yi j 

** 



William Frauenglass ^^LaJ j& ^U-Lj 

** c 

1 rn"j J iijJLo J*lL CjJJ LoJJ Sj>jL^ ^Lfc g-^" jjjj Ijj JjjJ jJ^-LLq Cj*jLj*cI 

O-flj < j*-^Jl fl*A*U Lij^ii Sj^L^JI 2^-"" <lul-^ J I u * 1 1 JjjjDi CjI U t m n ^ ^Jixo 

CjIjqT^ llj j^xSJI ^ 4il5 Aula « N^oV ^Lc jLL^lxul ^ S^UJI /^LUlIjI JLj 

** ****** 

J 9 ti>J>-tuJI rtX- 4jjlil UljI olj ( -111 4 fl .oil d J(2-> ,yi"> hi'm! , 



****** 

fr *• * 

* **. fr 

jliil jl ni^jl CjIj Cj\ fljfl^^ll J I jU^Sjl Ci Q IJ 4^ mill I 6Jj5> m'nl Jt"i ml jii 

** 

J *Lj-iialJI ol jq?i 1 1 Ij II ^jl o niV^lj LlA ^4*i LL^» r^Uj-iiJ! ^ Ljj^^Lo 



J 6 jill jl jjjloIJI J^l^oU JL^UI <>&l JJl^ jlki^l 4^u 

12 «.J>l!.l JUJLI IJlA Jla 
^LlLi^ 4 in ml ^j-V-^J^H 4j^LiO jjjjjI-Lo ^ J-vLa ^jlo 4 \ \ Jt_-v ^.AVnt v (J^$ 

f. ^ 9 D 

C p ^ j » P p 

Ma J ^ ^ (3^ 6^ 6i 

p p p fc 

6^vlu 4(^1 4jL ^^Nl \j 1 5 j 1 0 n 1 Jjl mill Ijjfc JlC J^Jl ^LjuIojI £^Lup 

J£ (3 j)*v it t 1 1 I^-lu^JLj ^jl ^j) i t I (j^J nil mill ^1 lr>"i tul» iJjjJLi u£ jj&j <Llic- 

Xjl no > Qfl~^ J£j t^JjU. ^Ij A,l5^ Lo-CLa ^jLxjJ\ A^i£. JlC iojLflJI ijj^UI iflj^LJl 

_ p p 

«.6jl mil ^>iii^>J <Uk. ^ l> v\j -y\W 6 jji C^^l 6jl (3 ml] 

p ^ 

Lo SjjLujJI cjIjLuJI idjLLo (J ^LjuxlIj! 4j j t n i <jj jJI i^kl^JL j^juJuJI 

P j P ^ 

- p 
p p p p 

Jljj ^ ^t^ jij ^jSLiJI 4o>=J CyUiiL^ ^^^11 J LLlA IjjJ jx^J ^ ^j).^^ 11 4^j 

p 

ig-j^Jjj ^a.jj^l 4^L*-o SjLcl 4ji 1^.1 1 U ^jJI L-jLlxkJI LaSx£. JjJ-^ La 

: Lj Lxo ^ to7u La^ ^jjll in i t^l 

^ ^ - fr ^ p 



iJ^Laiil jr\£ 4j>>ljLflL» ^ijU^Ll ili J 4 , 1 1 0 '> ^jLLIujI J-juOJJ) :Q fcUfrj (jW\ rttl^Jl 

a . cLlxu I mil I 



f ^ c> 9 

«.L$J ^Jj^i J-'Llj J^CLs* 4j£J t <Ci^jJ Jj^I I CjLajLlauJ 



u 



14 «.jJlii ^ <G-a^. ^JjjJI ij-^oil 

Sam Epkin ^Lu JU tl ,\>t cjLLL^ ^ulill ^l^c <ull J-^jl U£ 

d jUj c^lj 4_Jc jj^ ^iJI gjLill! dK^i tfsJ sijJJ j d mill J^>U qJS 

6JJ i HQ inn blka> VlCtOr Lasky 0 < uj^ jj">< ^ 4^jjmll (^A^Uil uaJI 



giljjl ouxul iijxo George Stringfelloe jL^^ 2:^-^ 

1 ^ « . \ w n Lj i-ij^-ll aIjjLj-lu! fj-ttu ^Li t4jj>^ ! Li * ~\ n n ^1 ^j^cu 1 J| 



^-Ju_» ^jl^ (jls5 n nil /^y£r 4-iJ J^-*- 1 LjLu Lu2ult ^-Jjl^Q J^J I U mil j J '^1^ 

La 



0V°\ 4jJLjj m ,1 1 ^yz iwfl I ^jjj jjfc 

p ^ p p 

P P 3* 

jjLoIj ^jjryiu j^jl <J jl-fll^l Jl ^jUrA \1 11a jlj tlLLb jl£ La4-q j^jUJJ 

p £ 

il^ j-o ^JUjUI Jl jl f^ J ^ u 1 uj^^j o^^j Jl plfrrtl 

J-oilj Jl jj-»^ uu tl i-u^j <J ^x.jJI ^jjQ \ (^-^ L^*^^ ^Vi^l 

^1^* jAjJ! ala (J a all 1 J£ :^LjU <jAljJI ^juo^JI 4ji ^ m ^Lk^ 

17 «.>lU1 ill* J ^JLk 

^ p 

4jJa*Jx, S jLc^l 4 (/^j-flJl 6J_fc — dJj^jj-u iljj-aj jpl$_jLoj (j^LoLaJI ^jLoJI (j ^ i 5 \ j 

p p p 

p fr * 

ltj <(,4^^^ mil jV^ljjjjJI Oj ^jljT ^ 

P # P 

Jjl nmj 4A-ujjI ^jJl u-jI Itn II jjfc ^£,1 mi oil SjIjI oLLiljuiJI u^j 

CjLij^l j 4lLujl ^jJI ciLLki^ jjl)) :JL5 ^jjl L> u , ^L^jj 1 jil j-^ljll 

^3 *4jLl^. Jlj-k ui'ul u-jl \ J>JJUJ c-fl^xu 4jI 1 ~> ii^^ja Jj laj ml j5j <4 0 1 5 ^ 

L^LAil (jjJI Sj^luIjJI jl^il ^1)) :L^ii JUfl ^jl U\ II J 4ii j^Iq c_sL^I 

P 

a 1 1 rri^ SjLo (^>lijjl (J*J1 (j^J ip -^3^^^J I I "^fl~* ^jJI jl^-LI ^JJXAJ 

19 «.oliIill 



S p 

JlLa li^A-flj 4 V£J ^ ^ \r 4_iLu J r> > (jl ^jl*t <jliju1 Jl ^_uajLji-LI j^ CjI^/u^c- J-oi^j 

. Jt 1 mi o ^Ij^cO 3 4 nifl\ ^L^ij^ J I 4^.1 ^ \ Jju ^Jj jljl Lo ^-^J^ 

Albert Shadovvitz j^j jLi o j^j JJj Jl 4_xij J ^ ^ u' J-^ 

4^j^JI 4li J-u jLi^l ^Llu| (J .icLuj cjj^JI ^Lxll I hi Ufl q Ja£. (^jJI pLiJaiJ\ jllxol 
^ijLi-A j t oJI Jjj i4jjljl (jul-^ o (J jj^xC j_i_<Ij ^^^J ,1 LxuJ ijL^JiJl (3 4-lILqjJ( 

IJ 4j JZ ,t.\.xi\ 4xl\.i. < r>ll ^^jjtjj jixu^aj CjU5*J-C 4j jL^j^l I J_fi> jl jl 

Lg-^Loj (jjJI 3jLo-aJI J]^ III ^-Cj ^ n i J I ^jj^JI (J Ij.^r. jl^ (^jJI J>jj jLi *^ljlj 



# ft ft 

<jJbLfi ill ^j^LaUJj-i (3 ^jjl^ lllljI Jji-Q (Jjuca^j ^J-a. J^a- jjjJ JLa-au 4jjJLa ^ya 

ft 

i^jijJL Lq_jL^U ((San^a dujJ Jj*» :4jlj<n t ojjL ^3JI 4 Uj mi\11 ixujL^JI ^L^jj 

jliii/JI £-0 CjJ^JIj j Lift Jl^ <jl 4ial oiaJI ^I^j ^jxlJ j^II J I m%» :dj cJLfi JjOJlC 

5 

jjI/Lofl (J^o Jj^I^oj^ j^liuA^ ^Jk^ SjljJtll ^Jjj-a ^jjLi in Iji ^jl^ 

PC ft ft 

4jLfijvOJ JLC 4jLqJo^ ^jJjlJI ^jLL^JLj 4 m£ r> J[ jLi in\ il *£_Ljxo ^'ll^ifi 

f LaJLuiJ <jl i»lY\ njfl illflj^Ja ^.wol d5 J-ijiaJI .n Li^>£. 4 Jr. 

((.!(] If j]j 4jL>jJa 4jL> nil 

iJ^I ixJbJI J . / i J? i».Ml 4jJLqju ^ijlit JjSlI ^^UJI jl^umtl Roy Cohn ^ 
...UU ^^j^ Oil Ja JI>JI oj^ jL, ^ l^-.no Jijl^c iiliil 

•mm 

*• M p c — 

^yuAj LAjI ^iJ^ ^ ^I^IiIj^ 4^a.L^ll 1 t^H ^jLa£: 

.4J S^SVill CjUU^M ^ 

fr c c, ~* 

JJ)"> lOjII J^^ll Jj^^^H IjJ jifl tlajL^ ^jpU-J^ £-lLi^ O^l^ 6 4-jLi mi 1 1 ^yo\ 

ft ^ c — , 

^jJjJ J^uu^ll ^*4-xJI ij jJ-fcu^ ^^Ljlu 1 4 ^ M ^Lol Sjl (] mil ^llLiilil ^^Jt^j 

s 

^nU * a j w^t ^Lalll J 4jj£.Lui-cij ji^jl Loolc W.E.B. Du Bois l^j jj ^ ^1 

Mr 



«4 

Cj^jjj l ^ 4oj^S l4-Aj ouq Cxjl^j iJlill 4 u2xflJI OpL^ a3 

mm m 

bilaJj ijjlll iSLLJI il^JJ Ijl ouuujuo ^111 J. Robert Oppenheimer ^l^jl 

dJj Oju gpjuai a3 ijjUl 4 Infill Ijj^L (j-jdll pLoJjJI 4jjLS Jjlj ^^Xc&I 

4ll ikuJl jj^ts iiaJi 

t 

i^jj ojI^ jSj < Lewis Strauss ^ jl j^Jl ^j^jJ ^jjJI iiLLJI ii^J ^^i-^ Jjr.j 

^^l^OJjl L-U^ ^^J-iiJI ^-JJ^Jl J pLuOc! Jj^i ^AjL^JLJjl 

.ud-Ju J-^a pjfcj^lj Jjl^ pI nlrj ^jJj^JI pL^lc! ij^^j (3^'->f ^ n> ^ 

4-gJ 1^ -% ^ j^jl I \^\ wJtjJ ^)J^jJLj flit I JJ=iJ1 IjJb jx* ^ 4J>1 jrAX. P^J^J iJLjjJL! 

C- ^ £ 

f*J?7* 6 ^ (Ih^ 1 f "* l J^ t5-H ft t^jjl" mm n (Ia^^ 4Juj jlj ^jjjJI ^ It 4j ^jj \ iS*\ I 

p fr f- ^ p ^ 

4jJjJ j^L^JlJj! ^jl (^IjJ J^-C JjJLj 4jl,1Lmj'j (t^Q^I)) j^L^JlJ^I 



<^aJLu ^i^juJI Edward R. Murrow jj^q jT jjljjl £r° \ *V o 1 

JjjaJI Jjuoj ^ Olo1j>3j i^jli^ ^eJj^ Jl oljUlil ^ ^ 

Lo^JU ^.LslJI ^jJI Jl 6Jj5> fcujl 4 ml^ Lla J ,4^jj J J[ 4j\o^il CjI 5j5^"JI Jj-a. 

4AAA .r>v Jj^l 4^0^11 J JameS ReStOIl ^u.nj ^fl^,.^Jt 

jkClj! \ >^l 4J1 mi e\ J 4^o j^5v .1 1 pi 0 Ja Jl ^ J-ub^Q Iji^J J 

.^LaJI (_^ijJi Ji mm 4nn{ ^uj^j 
(jlll^JL J rn a (j-*!*! mimI jjl J^lSlJ _/n-ujj-4 ^jLiju J| jj^u-i ^ Lfc)1^j| cj-AJ 



t- P 



p p ^ p m 

p ^ p p 

to jjj ^flL^lj ((SJaJiII oWjJI <Lsji^ Sljil 6J^j wi^JI 4jjLa ^ Si ,,t^j 

p p p 

P P » %■ m, P 

^^j^ol <jl Juc ^j^' iBLLaJI 4\-k I cujj^ jii tSS^jtil j-ojL^1jj1 j^^. 

Ci 

Jfl » 1 L ^jau^jIII 4jjlA J^a 4X-1 4lcJ^ (^*^-ll (J^ajJI J^^t { J^l ^Lxuiujl 

p % ^ p ( p 

C P 

Jib j(j *H cLual Jj^^j ^ Herbert Lehman ^LiJ o^j^a mihII 4 5jj<^ 

p ^ p 

•* ********* * 

ixulojJ S^o olj ji-^u Jl ^j>=JI 4 ^ ,7^ ^jJI Adlai Stevenson ,nU n m 

Uj) mi jXaj L^li) la^J iijio 6j-a Luixjl <^Jj^JI 4 ^ jryjjj 6Jaj1I oIj^J^JI 

^ p 

i^flljJal LjjLpJi Jjl <4 fl ifl^ II ^ Q Q J) ^ A J L^^J^^ oi *^Ljl5 c- 1 ^jjJ1 (j^t » 

Lo Jjti , \a $ j\, nil! ^Ij ^1 -i^=*j ^jx. Ij^^x <n*> >l jjj 4 N^oT ^.Lt 4J 6J-»jIj J^x. 



J^jjJI cIIaJjI (J (V tc_j » .7. || (3 > "J J^ljJI ^ya lijjjol JJ^j La jja^l 

^ ^ <^r<=> ^0^4 ^Li^l 

ioUJI ^ij^JI j ^Lilllj f LL^ ^jxu^b J *Lj-L tL^j, 11*1*3 jU» :&L5 

tO^-aJLl J U^U* ^_flj_^ i^j^xll ^1 wtnjl *ljl <jl Jj-o ^^LajJI ^jAjUi ^^ji^. j 

^1 J^I^JI Sill I Jl ^Liu 6^JI j i^JiUI ^1^,^11 SjU-n.lL 

(^J, \ l^j ^ Ofi i^H ^J^X- ui^ fn \ K^[)r\\ ^ ^LflJfi)) ^LjJ^JI ^yii^ (J O^j-udI)) :J^-Li 

"si Je^l jL^ 6 ? y^l* ^ Jl HLxiLj p^i J\ 

j JQ 1 tjA ^ < AlAJI i ?\ unit Jjl ml* Cj, I (3 4 >r.jjl A-^-ijJ ^j^^J Jjl *> *i i 6 jp < \ ^ t Lq 

^Loj^l jIx: :4jU SjL^ Sj^j ^Ij^jaj 4 U a uaJI Theodore White 



J^q Ijji 0^ — cl>^? 

— David Bohm ^ j^b ^La JUL! ... tljo^o^ ^l^ J^q-LLj < 3^J 

^^Lujoj^j ^3 ^jjllj iIij il^ (j IjjI jjq JaC ^jJI 4 *j tall) pLjjiJI pLoJajJI Ja\ 



ll^jjl oil 



J^jjoli 6 jLc ,r> ml — ^v^JI 1*^ Til's \*\ ^jA 4 j t * r> 4*^.^1 JLC CjI m m^ll 1 i <Jjk. j) ^ 

j^LojjdJ ^j^oUJI JjjjtHL Jixli L-il^lJI ^jul-s 03 <Ljl*ll a U ,VN I ii^J ^.LqI 

^jjll Jjfl"s mil JJ^J^ AjjJ^j ^LLiilul 4 K^wSLo tj^xj jJLi dUj J^q j 

Jl — 4^i3 ^^SL^ j-c — Jj>^^I <l^y^^J' o-^vj Oe^V H 

N^Ol ^Lxi tLo!jlj Cj-I^j Lq jji j .lil J 1 (j mfl\ — Jjfcj Lgjj La^ — 4\\^jJ^\ 

o' J jb J b I^ rew Pearson ^j^j^ jjj 

|J J tlijlj i ^ UUuftj ^r^h ^jJl 4 1 .1 <i\\\ ^ V\\ 1 1 Jlc IjLjlXjQ ^aI"^ uu \t 

ft f- 

.LxjJ_=» Ljuublc Oj-oj ^1 jjjLi! ^Ji tSj^LJl 4^1j <nLj all 





j jS^il d^jl o^j <lLj! ajuu jpLL — I Uj ^1 — 4j iKI l j£l ^11 
Johanna Fantova li^lili Ul^ L^a^I l\ jukj Ajo^ jjJwVul <<V-aj 



Jill 43 1 *S \ s 4»lc ^^uj Jjl (2jjJ"i m'> tl JjL^3 1 4 J 0 j 4-iLcX. 4^jli)l 4j^.j^j^j IJ^LLq 

1 << * ft 

ft t ft c- ft g fc 



<jl (Jju 46jjL.ll ^ Ua-ifll uL^ ^> Ijl^jljlj^ JILL ^liiuj! JU5 

j^jljL 4-jlc j_^Jsj 1 i4^*!iLi (3 1 ^ "H t m Lq JjLc^-uj ^AJajJI ^^Jo^^l 0^ 3 ^ ^ ^ 

^oJI — Rudolf Ladenberg xj^Si ^^jj ^LjJaLII cjU Lqj^j .43 ^ &UJi ^JL^o 

c m c 



p ... _ c 

4j[^j j l nil Pjlli «a U n ^ y i <aj Jl 11 C^S^JI 3 4-J j-^ 1 1 ij^Jl ^jl ^j&> a * u) 1 1 

Missa Solemnis ^1 cAa*. ^3Ji 4jS wn^ii (ji^^j oUjloa^ Jl \j\ 

ft 

:> «.Lo Jj* Jl ^jJl ^-o Aj J^. £ jjb Ijjkj ^-uJI 4jLi- J Lo 

p ft 



P p P p 

J>iU ^> j j^J Jljl *4 ^Li ^jJI U ^ J1 t^JL^I 

6 «.4ijJl ()Vi^ CjI uJI 

p p 

LjL£ ^jl^ ^>Jl^I La^Lfl^JLt c—l^u^I JLfiJ! 4jlt^ ^ J ijul J-^jLg Qj?" 1 mijjjJ- 

m p c 

<* ^ p ^ „ p ^ w 



J ij^j^Jl 4o >oll cj^j ^1 J a' >n -^ ^l" ^-W iojA J sLiJI 

^j^O ^.1<ii I) jjO ^J-C ^jii Q*>1Lj ^ H » SLiaJI j)^ft Mill J-C 6j-i-flJ I \ i^i^ ni 

p p p 

Jil LgJji ^5 j I^jj-qI J j^. II ^-^yiJI 4j[^\ll ^l"t mi nl - a ^»"< I ^jjj-sJl dLI j Jj 

P ^ c 

dli v j jLjuq ^ jLuOJui J (| mil Jl Lxj j^J jk^j J ^ 1 1 6 J^-u (j^l*> mi ^ )i Jjual^ 

* c * 

6jr\-u> (J Jo^h j iJ-^J^o jLi-A ijjJij ^Jil "^Lilfi ^jjy^l L^JLfi J J^Ls^J^ 

jjjJI ^ sijLuaLoi Jlc ajlij I (] cj^jLlx. Oj^j La llSLc. ^Jl — II 6^Kil 

.Bruria Kaufman ^Laij^ ^jj^i J^l ^ 



M 

la£ C^cLus ^ JLqL N ^ 0 1 ^Lc Alia fit La ^in^lj tiijojjJI L^j^Jlq j Lkjjjj 



— ^(j^i gJ'V "> Lojj — 3 j^jl^ ni'ul c/^jLjla j joj)) I ^jwVy <uc\ X 0 

w w M ^ p 

4 \*\ I iijiij * ijl-uJI ij Lui ^jjaill (jAju Jj^j <Gl» : JjJjI / ^ o1 1 qj YN 

11 1^ " 

(( » 1 11(11 



i^u^^UI iL^kil ^IjjLj-luL ^1 4o,^j ^Iaj ^ jxLtii ^1 JiliJI f£JI l^/.K^ j 
i!L=JI ^flmU Jj-c wnul ^J)» Oj^ 1 cr^^ Ji 4 J^e 



p p p 

K„uK ioj Cj\ oi^ H ,/v.miu <jP Sj^Lc JL=«-il Ljh'i jj! ^ijlojI CjA^j-uj IjLq I^Sll 

M P P 

£jC i *L> 6 jilt v ^ uiJ %\ jjl^l Lo " ^ a Ij^Jbj 

p 

_ £ p p p 

4U^J ^ Uilj Ijj^U iilll JfjJ^ iljjUJI oUjJcuJ ^Lfll nM^I jij 

(fcla^o |JI ^ r\ 4^> 1 fl \ II 3 >_d ^-ui nnl I ^a^JoJl ^)L» ((Lii^JcLo Iaa^o)) 

^ «.4-oLxl!1 4jloLxiu ^vli^j JjjJ JUj 

^_ p p 

:i^UJ!j lobJl <e^J( :4.jw,uJl jr^All <L,L£J jr^l J^iiL i^lliJI 5 y^W 

p p 

***** ^ 

15 «.4^L^ ^ 4 mM I JL=JI 4^^ LJ 4:^ ^Hl Jj^LJI J j^JI 

Ca^_JI J-t 1 ts-\ \\ d * ^ <7 'J (4-filjjJa 3 yUaJI 4_L^I^,a (J-P J-iuj jJkl^jlj^ ^ * 

(jl Jjij J-^b J JjS^^ 

Ja*JI L^ip ^jj^JI t iulUI 4J.UJI ^^Jl IjJj .JjMl <J,UJ\ V ^JI 

JU.j J-P ^auj 4Jil JO^r l >j :J-uitj 4^JI u't's J .illLjJI iJ,L*JI ^Jl v_j j Am «_^a J_c 

JjUJI 4^^Jjj ^jiJI 4ilJ^ ^llfll JjU- iiLuJsl 0l4 j J^ljinu! LiJ 

p ^ 



^j^iil 4,5 .u^JI J-ujIj ^^-j! j iiJ^L^il * jj* J[ ^1 Ain^l J-c Ijiil^ (_>u^Lq 

_ ^ fr c- 

4-j j nn I 4 1 aI m (JjLllj^ jL^j^! ^ (3^^^ txi^ ^aoJ dJj { J^l c-Lij^ t^LjJLLc ^j^ia 

Li NNY 

^ Ij^L^ mjI jSIaII idj^j^ ijjlal)*dl Farmingdale 

111 nl Ja-cI ^^,1 4-Lmjj) j*\ mil v^jLLiw ^Jj (J^J^ 4-U^lj J| jl 4^1 

c 

jl! ljAJ Lq Tif- LlLc O^p-^ ^ (^flill (5>HI 4^aJjJi £sjl^-fll SljjQj 4j ,^>^ ,nll 

il%^> ^^jlj ^1 IIa t ^J 4 JaIIj JLljb v-jjjJlJI ^JLjlJI IIa ^ J^j a5J)) :4^i Jlii you 
L^i jjp ^lll Anna Winteler jITm* U Jlc ^ ^ ^lIAl*! ^l^ 



0 0 \ a A 

^jlaJI £*-oLi jLLujI pLa. t^jLouij / j@ A) jL^I ^L»l £j 
<l**j iijj ce-*$£ .JjI" SjLji Bernard Cohen Oruv^ Jjl-oe J^La jL* 

wnll jxjlj j J-U 4jjca> 4 \\ \Cr <3"0^ <J^ 4fl ir>* II tlicl aoJlj ^jJ I " mi \ ,» \ 

4 in ^jjfcj UxjJ^> LfljJfi- J-l^x^ 4 Artie fcljL cJl^l SjLxxuJI i-iL£ <J (jjlj mnl 
fj\ lj jLju i Luan J^-> is^Jvo k t-v 6 £ Lfl Lfl , I S£ . Jill <LojjiJI 4_uJJL 



tljjuLau J&\ OjI^ Slj^l <jl J-C J i^t 11 J^l J^JJ ^I^v 6j^J1 

SSj^o J£ J ^_j^J1 JJw_G SjiJI JjL^J il^jJo ^a.^ Ja Jlj-uJl u^J 

(( ? jiK"Ji {fi\» iAjoIt- JLflj tAjxlaJI Si jSU 4_jUw^J1 ^ ^.Tm m 4Jj| Jjij jjij (j^b mi m) 

^Jiil Pugwash Conferences 
io^ajiJI J \ .it La <jj|» :4jLa 4jlr. jjj * luIjI j^alcj t4~ir>K J[ 

jJaij 4j1 JU t j^ J )' fl II Jj-o La.ji JJU ?tjJaJ I (j SJ^J ^1" m'lj) ^^ij ^jl JAJJ 



,jU :^Lfi CjI j) wn Ja4 4j jifl-ll lift. ^ j^C-J (uj j-xJ) J-^LadJ 1 4_>fl^ ^Ajlj 

4_juS*^L^Jl LjjtoLslI ^QjO^ II cLJJ ^Jk qj^J iii AjjjJlJI 4j1s^|I 6Li-j ftl i Ti\ (^jJI jl) 

2 \ f ^LJI Juc IM^H iJLlx iojlL* *U^L» J^lU — J^jj 

ft & £ 

jflkj all JlcI (J |JL jA-i 4 Y\ I tjllll ^j^l <J ^-*iLf J^jlU ujAj 

4jjLj] UjU ^IS JUjI^I J„V»511 % J ^1 wVij! C^o Jill I ^jjl Jfj 

ft ft , =s ft 

5 j\ Sj^lc 4jjj*o jl^j-ll jjLc. ^jl J-Xjj ^J-* La J 1 ^ O^-* 4"i-, ir> ^yi I irujj 

ji j . JjUI JI^Jo ,>uiL^Jl 4 o o mi Jjt gJDl ^-ub j I Vs o j 4_a>l^i jlj-^j L^uiiiji 

J4 .^"i0\j ijjjajjl 4_aCj}M aj^i Ijj 

ft £ p ft 

ft ft ^ fc 

ft ft ; e- 

ji jAlaJl (^>o^JI ^ijjjJI <j£~ g^jlll^ |J^lLa 4 ^ j ^J^ijjij ^( j^ol Ija ^Lj 

ft 

1C » ftft » 

ft ft * b 

ft ft c 

Jut •Lii iLt Jlcu 4^1 4j Jji L^o Jilj 4^1 jr^ ^fl.VwoU J[ ^Ulll ^1 ^jL J 
Jj^LlllIj^J j ^goui will! jl-Loifi^ll ^u^Jj t^-fli » q/jl S^Llhj ^ P^J^JlLI ^ji^ .^jajl^^J 

** ** ft"** 

ft C 

J QlI nil ^jJI Cjj^JI ^jL^-j ^=^jLa O-Lu^il^ t<JLjQ ^j^vu Cu^l^ |JjLu J^jQ ^jjll ou il 

ft ft 

ft fr ft 

H 4fljJi/^ gtunl ^Ul jl lqIj^I jTwni ^LjLj jjjI ^11^)1 J^-^^Ul 



00 V d i lfl 'tll 

p p * 

UjII^I ^Lq^aJI ^JoLi^c Jj^w ^LiL> ^-c jjjjoj iii^LJl a jKil l> Ajlj Jj^ ojJI 

( : gj) < s m ^Li 4 2 j £ 1 1 *- ((.cjLuuoLjJI Ijji ^Az\ oj^ &l» :5jn It ( ^ 



4JjLj%l j jj^iJI jjaic ^-iil a5$ iL^d^iS j^ij j^lJI 4jjUS!L cjLoKJI ^Aajj 

♦ ^r Vt ■ > n.J lj 4-mjL*Ji J^lli ^ ^ ^Jjhinnl CjLo <SJjU> icLfli 4jl£ j 

P 

4-> j)^ 1 1 Cj^jLjiH ^ 4^ fl 6 ^IiC lUil dLufc Cx>l^ LAjI 4j j-o {jilji <^jLaoj 

4^ Lo ^1 JLxll 4^.,^ ^^11 JU^oJU 41,^ ejU^I ^> ^L^UI 



3 * 



9 



^jjH oujI Jicj ^jjll Mini ^uc 




wj-BJ \ ^j^o j)Lljlj JjjlJI (J^^j ^ niw 



j^JI ^>xj J J-Lflj <Ui J>S (5*111 ^jJI Jjfcj ^jILj^S J Jl — 4ao£ jJ 

4jjL»J.I j-g-J J} ^1 ** ti\\\ \ jLaj oiJ udJj t4 ^J^ jL*-"*' 

4jjQ ^>J^l ^jfil J^O dlllA £^-3 l^t-J-tJLlljl 4-J Mil ^jJl ^-l^JI jjill \jJt> 

:L^Jii p-Uw 4^_a> 1 T> 0 1 4JLL0 J| iflL^jL 4jfl ir\ olfl^toJ ^ uij <jLij J^ojLi 

C C P 

j-c jr^^ll 6l^ILo ^rhnj i^n^ ^ 6jLoj * u ^1 J^C ^jl^ n\\ \\ jlj 

p 

Jx l-AjjlLU ^j-lpjj ^.j^ioj (j^^ fl I 6.\ Mi^. ^ irn^. ^jtj-tJLiijl 3 Li j cjLcLuj jjlxs 

p ^ c » P 

^^LlllIjjhJ ^ fl <7m UXAJ Cj^JsI ^jLj^jjjLi 4-flJjLAll i _^£Dlj-Q^I (J ^^sLu^Lkl <J jxLS SLfl^JI *_jt_JuUjl 

c>° <Oj^?j^'» iaj^ Jl ^""j ^^jxin ^a>j Thomas Harvey JjLa ^Lq^ 
0^ ^h'j .ojllj SLi^JI ilLnA ^_iJ U Lt^j iiL=w ilijJo 4jjJj SjK-xa^. 

4"t n~w ^ US 1 Luj (j'N ^ JiAILluI ^1 Jl jLaJI 4-i ^ ^ajI a\\ J fit lAfcl 

< ^o L^j jji.L» ^j^J — j^JB 4"i^ II U 4_laLiu^ jix.1 Lo^UC^ .4 ^ f> ^- 1 j ^ ^ '"I j 

p p p 

JLlu 4^j^,nuU^J 4-4JJjJ^J ^j-U^oL-LJI ^_0x^JI <Jj> a ^ c J-^-^ (3 ^^J^ ^1 I toll 



P p P P P P 

p p 

m ^ i P 

p ^ 

JLc -Jilj SJLuIl £>Jjfc j ^1 <J ^Hl 4-lLojlJIj 

P P . P 

p , p 

M P P * P 

JjjJj^j LjULim IjlxL^j fcc-Uj-uat Jjt^j AjLgjJI j j>fl ^1 J I iJLuj 4^ JLc 

**O^J1 ^jLj^ J L^^a-l^j ^ Ca^L^j of^Lcj 

p 

O-fljJI (jt\ilJ J,mlL> Ciix^l 4,1 1 ^ CjI^j in 11 ^jj^oi lI^La ^Jl-aj^l 

p 



J£IjIj JjJ^J ^^JJ ij^ki *6 j" wn ^ ^ ^Om^mo JjUi dj3 cLg^II cLt J J 

p 

% p ^* 

^ill — ^iuJ q q/w m 4^k. jic UVA f U.j .i^o^ I 5^15^1 ^ 6^ 

p 

i^w^ > 4 \ \<l et Lljj ajJ j Lc^ij^ ^l^ Costa Cider 4jj£. p jjol^ 
Michael l _ 5 ^»^L» J^Lo L5 il5! ^j^l 4A^ ^^ix jj^j 6 .pI i^^w^L 

WW 

p p 

u^j 'c^^' s >° <ij^ jjI Paterniti 

(^jli c_jLa^ (Jl LAjIj ^^J^' O J*ua-a. 4JLL0 J[ jJklj (JjLa Sj^LLuJsI 

.Driving Mr. Albert qI^c J-<^ ^JL*J1 j I L^q v n*s 1 1 ^jSI ^ 



>Li aiA i\ ^jlxfijl t^j >Li iau 't 5 hfl^ » ^ <rnl ill i ^ i Lxj j j^_fl_J Jl 4l2wj.II CjljJ 

jjLb Jlj^ J»> Jl4 j . jflj II £jL^j^ 4 kj iiu ii^Jaj 3 uU-*H5 4.51 Urt C^l^ ^aJI 

Jj^ii l-O-O^ icLoilJI ^ya J**J& JiC 4jL3^I ^yAQ 1 J^j 1 j ni \ \ I Lq-LlC LluJJ 3l_fl^ 

CjjJI J>jL& j^o ^iGl j olS^L*-H 6jx> ia^Lij SUaJI J| jl5 

li& * ajT ^jJI Robert Schulmann ^j^jj J*j£ Lo^uxj .IaLj1> 

g-L ^^a^oL^Jl 4»uj|^j ^j-o ^1 \ n t La Jx. L^JLqI O-Xju^j <Vt >l ^X 

L^jLfl IjJj t4^ol till \ c\ \ (_£jJI (_£^^jJI ( jA-qL^JI ^l^aJLtuI JaanJ-ojlLI Ji^I 

™ ^»*~ ** 

Of 1 

4 IjJ o lLi^jJI ^g^yzS\ .^jl" <u"i >1 J^c 4-^^ft CjL^jI 4o^Lj (_^^-uj j^^? 

■ j^j ji_s 9 . Marian Diamond jjj^Lj ^LijLo 5jL5 J-^xj jl^ J^^j 
l^oLfl jjjJI JjJL Loi — cdJ j Jjjj .3m trull LUiJL iijLSIL i^JI Lj^LkJl ^ 

M M ^ Mr C 

j^l 1 ^ n j^luC wi^L LiLc V*\ ^JLaJI 4 ^ n ^1 ixoljjJI 6Jj4 J^l mo 

^JjuoI tj^QJkJI J-o ^il jj-taj _>jI <_ifl H*i Jx. SjJxJI ^ JX lijjjkj^ (^J^-I 

j J 0 s *JLaill ^ i in" ^1 {J\ n > ^^aJI ijjLj^f^JI CjLi-uaJI ^1 Jj-oIjJI 7AX ^ja 

0 C 



0 0<\ 



P ^ P P v 

Sj-^j •j^l 4j \^r\ % It aL^Li* CpuI^j ^jjkl ^LL^ot ol \ *c K ^ m J5l 

p p p 

p p 

jjU l^J Jjjj jl oai ibvCi jjjLijjl j ^UuLs^La SjtaU. <>» Sandra witelson 

4j>! .\fl*i* t j fl mil ^ j I J a 11 4 i^fl J^ULLo (_^-i-2k-J (3 ^ * L — ^ J)^"> Jx. > 4^-a 

4 wn'n 4 fl W\\ I ^ujl 1 ir\ \\ (jl^J .^ji-ljiJIj ^^sLjJI Qlil J^C Jjlxuil 

** w- ^ — 

P P P 

if^-a ^>j!jj 1 0 \c o^Ti ji jjij Lajj cjLii-cJl jL> ci^jJI IaHj ./.No 

p 

.4i^a J^f ^ a' u5^A? 

P P P P 

Jl LI 

1 ******** 

P ^ P £ 

Jj^-ai LjI bjj5>j^a Cj-mJ» 4uiLj1 J l^Jii Lr^j 4 4jj-iAi Jl J-^j^ A^j^ fl 1) 



p fr 

^ p p 

P 

.SjLLI JpUi> JjI * 

Pj-t-O ^Lx-uj (--ul^w J} 4_wjj_Oj jli^jl 1 i^>^ in Jjl jJ Cj ^ j ni IjLo 

4-3j^ jj-fl g-1 nifl\^ti L^j ill j ^ W ^ZiJI 4^Ljj UILj in pLu3lA J*^-^ 

p p p 

p ^ , * p 

"«.L$ji jr\*\ I L> 4 niflj J t mi j jjj ^jLaJI ^j^^ mil ^[n :5j-o dlj l^JLi ^pJI ^jj^UJJj 



1L' 



una II 4 ^jl ^jijjo jpj^j s^^- «ii° f-^Lxi\ Jliil J n M> J^ti t^j^^l JL 
L 11a J ^Ij j^l wVij j£l .ixjjUJI it£ ^iKs ^llll 

H jta u\Q~\ ^jC * m \ n& ) (jl (3^aJ p j Lull I j <UjjUJI 

P p P P c 

lilt cxflla Lgl^l Sjj^j>o 4i mUII a I j^LLilil ^Ij .JjjAiJJ 



j-> J,fl.Jl IIa ^jLlixj 4Jjl^ ^^iil lj_»jiu CxSjja.1 ^ylllj tcLluj J p1 ii m ^iJl J^AjlII 

p 

p p p 

14 «.4 5 JLa II i^vj-s xJI \q II j 51 II j jjJLLJI jUJi J^Ll Lq^up 4-lAjJL pjII j.*. » u ^11 

<\ J-£j . l^Q III 6 ftj (jjJ-Jj — 4 i\a11I i_jjL=JiJIj 4 ilfl * II CjIjj) — ^j^aaJI 



£>1a J CuLj^i L>jr..^A 4Jjl_3L-a J <jL£)) : L5 -oljiJI 4j^Lla ArJ JUj 

Sjwinll SJlj^ ij^i^ A^-^j (jl J^c Jjjl" imm? Oi^- I (j V\ I *4^ j-^ ilU. j ^1 aLu^JI 

p 

J uiLml ^J^C ^^-^ 

:jLua . scLAJI J-culj ( <lo fJjuLi L <L1 A jjnui o J I Saint-John Perse 



p 

5 jta .^>ll 4jjl1j ^ jJI jJI ^L^JI Cj^j jjoi^j ((SSaAjuaiJI 5jis 

^^LfiLc j^j 4jij^ t^JjtJI J^-jJ Jj^-ll -SjLl-LiU Jyllmlil Jjj .JLl^JIj 



^ p t p 

3 «.4JqI oi l 1 1 LAj^iij 4 * m Ul I » Ijy^ij j^jLII Jj-SJI J-ij ^JLcusJI j-^a 

Jli l^j^ol Jl L^jl ^jLp ^1 ILuJI dll5 j jjjon^l j UUJI ^1 S 
^1 t^LUI 11a (J ^j^SlI 4jo riiUII Jl ^Sil j jl Sji-i jtVtll ^ j^ij 



t 55 c 



^ jryill Jiau jjlIAiJ Jjl^. Lo ^1 jolrl» :Lee Smolin <>Jj-^ J ^pLj^l 

C^\j& ^L) 4j^LgJ j^kto J-o j^l S^jOj ^I^j jl£ J_fli i4_i34iJ iftjua Jl ^Lu^l j 

JwC OJ^£ & 4*\^Cj 4"n »r>^ mi £ 4aaaI q! r> mil ^>j£I (j^J ^^JJ 

i j) j U 1 La. ^j\7s I Sjj Jji. 4-SLiia 4^q JO a <J ljjfc 4-&LaJiL 4jL=^c| jyc jij .c-Si^JLil 

p 

jiiJL, ^ 

Jj*^ II 4jj*S ihuJI Sj^all ^Lol ^ 4Ll^ CjIjIjuIIj c-fil^>£-^l ^ ^Jj^l 1 j-Aj 

4-^J CAJ^a l j^lJI 4 \ mi l a^iciJ 4 -^J JX- 

BjjaJI Jj-LxJ\ J^C ijLUH JJj aUjl QjljX: LxlS^O jVu (jl^J >l LQjl 4,1 nil j<n j-tiJ 

J^Q*i ml L^ol^ 4j>^ tlKn ^jjU 4_i£.ljj^\ 4 Um^lj jjjjl ^jj jl)> : jLAJI Ijjk 
^^-4 O^-^ (J^ '—'^ » mi mII JjLj j a <7>j «.4^cl r/Wjl Jj) 1 fl 1 1 4 1^1 mil J^J*fl oil 

21 .ffcjl*"JI ilLojJ ^puLuh) ioji^JI J J J 

Sj^JI j-ljj^lij J^uull 4 j mil ^1 1 hn Ijjij ijJUlJIj c^fil^SlI iiJUJs jIjjuLluI J^c c-^il 



.^ji^^l Jlc <Gl j o"\ * o j ^j-oji lJ^-H ^^llJ 4jL 

p 

i All ?\4>N */»Luu^l ?oj na£j — , j ftill 



p p ( 55 * * 

(jKi nOjl LqI cdfrl J ^ J J_C ^LJj T^AJui Cjj-t til j| j^uLUI <_jA-Xj 

t 4fl|] 4 J^-cu ^jill (jl 4 5 j 5 ^ j '4 1(3 4_>LjlJI jfl Lq >2>lj^ til J ^ j 



L^-gLqI ■ Q Q *" <jl 1 (p o ^cjl m" 4 iti ^jfc 5j,-W o ^j^I^Q 1 ULfl^ juoj ^j^J I Ijjfc ^1 ^ 
Lo J£ ^-luLlj J^JL^. ^jA 43 1 J ^jX. > fl ^ 4JU J^c Jjj 4_£U-o 6 i 4 a d> ^ j) oi ^ s 



2^ i 



LrydJj p^uaJI t^jSJI /^jJl Ijjfc ^Lgll j J^La.^!L jjt mJI Ijjfc ^ I ui in) j^ltl 
jxi=*.l Lojj£.» :JLSj .CsJ-iL Lo IJuJsj <4jfljfl^ U ^ljIsJIj ^jSfllt J^J ij^'n ^ ^Ul 

.ijji ^>Jlj 4 SMI ^ Jf-^-ll UjK IL aLa- 

t4iu^ 4_La_il^ 4_jjLtnj^JLi 4-l^j^i 4 aiiu Cxfl^aJI S-\ -v I ^-uaJLj /^I-j nij >1 (jl^ 

Ujl.n JLiJI — ^ oUjtl cJJj 1 , j< j .ijl^llj J^^l 4Uj^j Ijj-gIa jl^ 

t^jiJI jl j-ojI ^1 Ia3 ml (^jJl ^j^^ Mill J_fi> ^ 1 ^lyli^l CjIpI^ QJ ^Lxuill 

•oj^Jb ->'^ ul J^Li^J 
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EINSTEIN'S CORRESPONDENCE AND WRITINGS 

The Collected Papers of Albert Einstein, vols. 1-10. 1987-2006. Princeton: 
Princeton University Press. (Abbreviated CPAE) 

The founding editor was John Stachel. The current general editor is 
Diana Kormos Buchwald. Other editors over the years include David 
Cassidy, Robert Schulmann, Jurgen Renn, Martin Klein, A. J. Knox, Michel 
Janssen, Josef Illy, Christoph Lehner, Daniel Kennefick, Tilman Sauer, Ze'ev 
Rosenkranz, and Virginia Iris Holmes. 

These volumes cover the years 1879-1920. Each volume comes in a German 
version and an English translation. The page numbers in each differ, but the 
document numbers are the same. In cases where I cite some information that 
is in one version but not the other (such as an editor's essay or footnote), I 
designate the volume and language version and cite the page number. 

Albert Einstein Archives. (Abbreviated AEA) 

These archives are now at Hebrew University in Jerusalem with copies at the 
Einstein Papers Project at Caltech and in the Princeton University library. 
Documents from the archives are cited both by date and by the AEA folder 
(reel) and document number. In the case of most of the untranslated German 
documents, I have relied on translations made for me by James Hoppes and 
Natasha Hoffmeyer. 
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Einstein's letters and writings through 1920 have been published in The 
Collected Papers of Albert Einstein series, and they are identified by the 
dates used in those volumes. Unpublished material that is in the Albert 
Einstein Archives (AEA) is identified using the folder (reel)-documcnt 
numbering format of the archives. For some of the material, especially 
that previously unpublished, 1 have used translations made for me by 
James Hoppes and Natasha Hoffmeyer. 

EPIGRAPH 

1. Einstein to Eduard Einstein, Feb. 5, 1930. Eduard was suffering from 
deepening mental illness at the time. The exact quote is: "Beim Men- 
schen ist es wie beim Velo. Nur wenn er faehrt, kann er bequem die 
Balance halten." A more literal translation is: "It is the same with peo- 
ple as it is with ridins a bike. Only when moving can one comfortably 
maintain one's balance." Courtesy of Barbara Wolff, Einstein archives, 
Hebrew University, Jerusalem. 

CHAPTER ONE: THE LIGHT-BEAM RIDER 

1. Einstein to Conrad Habicht, May 18 or 25, 1905. 

2. These ideas are drawn from essays I wrote in Time, Dec. 31, 1999, and 
Discover, Sept. 2004. 

3. Dudley Herschbach, "Einstein as a Student," Mar. 2005, unpublished pa- 
per provided to the author. Herschbach says, "Efforts to improve science 
education and literacy face a root problem: science and mathematics are 
regarded not as part of the general culture, but rather as the province 
of priest-like experts. Einstein is seen as a towering icon, the exemplar 
par excellence of lonely genius. That fosters an utterly distorted view of 
science." 

4. Frank 1957, xiv; Bernstein 1996b, 18. 

5. Vivienne Anderson to Einstein, Apr. 27, 1953, AEA 60-714; Einstein to 
Vivienne Anderson, May 12, 1 953, AEA 60-716. 
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6. Viereck, 37/. See also Thomas Friedman, "Learning to Keep Learning," 
New York Times, Dec. 13, 2006. 

7. Einstein to Mileva Marie, Dec. 12, 1901; Hoffmann and Dukas, 24. Hoff- 
mann was Einstein's friend in the late 1 930s in Princeton. He notes, "His 
early suspicion of authority, which never wholly left him, was to prove 
of decisive importance." 

8. Einstein message for Ben Scheman dinner, Mar. 1952, AEA 28-931. 

CHAPTER TWO: CHILDHOOD 

1. Einstein to Sybille Blinoff, May 21, 1954, AEA 59-261; Ernst Straus," 
Reminiscences," in Holton and Elkana, 419; Vallentin, 1 7; Maja Einstein, 
lviii. 

2. See, for example, Thomas Sowell, The Einstein Syndrome: Bright Children 
Who Talk Late (New York: Basic Books, 2002). 

3. Nobel laureate James Franck quoting Einstein in Seelig 1956b, 72. 

4. Vallentin, 1 7; Einstein to psychologist Max Wertheimer, in Wertheimer, 
214. 

5. Einstein to Hans Muehsam, Mar. 4, 1953, AEA 60-604. Also: "I think we 
can dispense with this question of heritage," Einstein is quoted in Seelig 
1956a, 11. See also Michelmore, 22. 

6. Maja Einstein, xvi; Seelig 1956a, 10. 

7. vvww.alemannia-judaica.de/syTiagoge_buchau.htm. 

8. Einstein to Carl Seelig, Mar. 11, 1952, AEA 39-13; Highfield and 
Carter, 9. 

9. Maja Einstein, xv; Highfield and Carter, 9; Pais 1982, 36. 

10. Birth certificate, CPAE 1: 1; Fantova, Dec. 5, 1953. 

11. Pais 1982, 36-37. 

12. Maja Einstein, xviii. Maria was sometimes used as a stand-in for the 
name Miriam in Jewish families. 

13. Frank 1947, 8. 

14. Maja Einstein, xviii-xix; Folsing, 1 2; Pais 1982, 37. 

1 5. Some researchers view such a pattern as possibly being a mild manifes- 
tation of autism or Asperger's syndrome. Simon Baron-Cohen, the di- 
rector of the Autism Research Center at Cambridge University, is among 
those who suggest that Einstein might have exhibited characteristics of 
autism. He writes that autism is associated with a "particularly intense 
drive to systemize and an unusually low drive to empathize." He also 
notes that this pattern "explains the 'islets of ability' that people with 
autism display in subjects like math or music or drawing— ail skills that 
benefit from systemizing." See Simon Baron-Cohen, "The Male Condi- 
tion," New York Times, Aug. 8, 2005; Simon Baron-Cohen, The Essential 
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Difference (New York: Perseus, 2003), 1G7; Norm Legdin, Asperger's and 
Self-Esteem: Insight and Hope through Famous Role Models (New York: 
Future Horizons, 2002), chapter 7; Hazel Muir, "Einstein and Newton 
Showed Signs of Autism," New Scientist, Apr. 30, 2003; Thomas Marlin, 
"Albert Einstein and LD," Journal of Learning Disabilities, Mar. 1, 2000, 
149. A Google search of Einstein + Asperger's results in 146,000 pages. 
1 do not find such a longdistance diagnosis to be convincing. Even as 
a teenager, Einstein made close friends, had passionater elationships, 
enjoyed collegial discussions, communicated well verbally, and could 
empathize with friends and humanity in general. 

LG. Einstein 1949b, 9; Seelig 1956a, 11; Hoffmann 1972, 9; Pais 1982, 37; 
Vallentin, 21; Reiser, 25; Holton 1973, 359; author's interview 7 with Shu- 
lamith Oppenheim, Apr. 22, 2005. 

17. Overbye, 8; Shulamith Oppenheim, Rescuing Albert's Compass (New 
York: Crocodile, 2003). 

18. Holton 1973, 358. 

19. Folsing, 26; Einstein to Philipp Frank, draft, 1940, CPAE 1, p. lxiii. 

20. Maja Einstein, xxi; Bucky, 156; Einstein to Hans Albert Einstein, Jan. 8, 
1917. 

21. Hans Albert Einstein interview in Whitrow, 21 ; Bucky, 148. 

22. Einstein to Paul Plaut, Oct. 23, 1928, AEA 28-65; Dukas and Hoffmann, 
78; Moszkowski, 222. Einstein originally wrote that music and science 
"complement each other in the release they offer," but he later changed 
that to Befriedigung, or satisfaction, according to Barbara Wolff of He- 
brew University. 

23. Einstein to Otto Juliusburger, Sept. 29, 1942, AEA 38-238. 

24. Clark, 25; Einstein 1949b, 3; Reiser, 28. (Anton Reiser w T as the pseu- 
donym of Rudoph Kayser, w T ho married Use Einstein, the daughter of 
Einstein's second wife. Elsa.) 

25. Maja Einstein, xix, says he w 7 as 7; in fact he enrolled on Oct. 1, 1885, 
when he w 7 as 6. 

26. According to the version later told by his stepson-in-law 7 , the teacher 
then added that Jesus w 7 as nailed to the cross "by the Jews"; Reiser, 30. 
But Einstein's friend and physics colleague Philipp Frank makes a point 
of specifically noting that the teacher did not raise the role of the Jews; 
Frank 1947, 9. 

27. Folsing, 16; Einstein to unknown recipient, Apr. 3, 1920, CPAE 1: lx. 

28. Reiser, 28-29; Maja Einstein, xxi; Seelig 1956a, 1 5; Pais 1 982, 38; Folsing, 
20. Maja again has him only 8 w 7 hcn he enters the gymnasium, which he 
actually did in Oct. 1888, at age 9 and a half. 

29. Brian 1996, 281. A Google search of Einstein failed math, performed in 
2006, turned up close to 648,000 references. 



30. Pauline Einstein to Fanny Einstein, Aug. 1, 1886; Folsing, 18-20, citing 
Einstein to Sybille Blinoff, May 21, 1954, and Dr. H. Wieleitner in Nueste 
Nachrichten, Munich, Mar. 14, 1929. 

31. Einstein to Sybille Blinoff, May 21, 1954, AEA 59-261; Maja Einstein, xx. 

32. Frank 1947, 14; Reiser, 35; Einstein 1949b, 11. 

33. Maja Einstein, xx; Bernstein 1996a, 24-27; Einstein interview with Henry 
Russo, The Tower, Princeton, Apr. 13, 1935. 

34. Talmey, 164; Pais 1982, 38. 

35. The first edition appeared in twelve volumes between 1853 and 1857. 
New editions, under a new title that is referred to in Maja's essay, ap- 
peared in the late 1860s. They were constantly updated. The vision 
likely owned by Einstein had twenty-one volumes and was bound into 
four or five large books. The definitive study of this book's influence on 
Einstein is Frederick Gregory, "The Mysteries and Wonders of Science: 
Aaron Bernstein's Naturwissenschaftliche Volksbucher and the Adoles- 
cent Einstein," in Howard and Stachel 2000, 23-42. Maja Einstein, xxi; 
Einstein 1949b, 15; Seelig 1956a, 12. 

36. Aaron Bernstein, Naturwissenschaftliche Volksbucher, 1870 ed., vols. 1, 
8, 16, 19; Howard and Stachel 2000, 27-39. 

37. Einstein 1949b, 5. 

38. Talmey, 163. (Talmud wrote his small memoir after he had changed his 
name to Talmey in America.) 

39. Einstein, "On the Method of Theoretical Physics," Herbert Spencer lec- 
ture, Oxford, June 10, 1933, in Einstein, 1954, 270. 

40. Einstein 1949b, 9, 11; Talmey, 163; Folsing, 23 (he speculates that the 
"sacred" book may have been another text); Einstein 1954, 270. 

41. Aaron Bernstein, vol. 12, cited by Frederick Gregory in Howard and 
Stachel 2000, 37; Einstein 1949b, 5. 

42. Frank 1947, 15; Jammer, 1 5-29. "The meaning of a life of brilliant scien- 
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ful religiosity," writes Gerald Holton in Holton 2003, 32. 

43. Einstein 1949b, 5; Maja Einstein, xxi. 

44. Einstein, "What I Believe," Forum and Century (1930): 194, reprinted as 
"The World As I See It," in Einstein 1954, 10. According to Philipp Frank, 
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Frank 1947, 8. 
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York: Scribner's, 1966), 26. 

46. Einstein to Jost Winteler, July 8, 1901. 
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54. Einstein to Caesar Koch, summer 1895. 

55. Albin Herzog to Gustave Maier, Sept. 25, 1895, CPAE 1 (English), p. 7; 
Folsing, 37; Seelig 1956a, 9. 

56. This process of envisaging is what Kantian philosophers call 
Anschauung. See Miller 1984, 241-246. 

57. Seelig 195Gb, 56; Folsing, 38. 

58. Miller 2001, 47; Maja Einstein, xxii; Seelig 1956b, 9; Folsing, 38; 
Holton, "On Trying to Understand Scientific Genius," in Holton 1973, 
371. 

59. Bucky, 2G; Folsing, 46. Einstein provides a fuller description in his "Au- 
tobiographical Notes," in Schilpp, 53. 

60. Gustav Maier to Jost Winteler, Oct. 26, 1895, CPAE 1: 9; Folsing, 39; 
Highfield and Carter, 22-24. 

61. Vallentin, 12; Hans Byland, Neue Bundner Zeitung, Feb. 7, 1928, cited in 
Seelig 1956a, 14; Folsing, 39. 

62. Pauline Einstein to the Winteler family, Dec. 30, 1895, CPAE 1: 15. 

63. Einstein to Marie Winteler, Apr. 21, 1896. 

64. Entrance report, Aarau school, CPAE 1: 8; Aarau school record, CPAE 1: 
10; Hermann Einstein to Jost Winteler, Oct. 29, 1995, CPAE 1: 1 1, and 
Dec. 30, 1895, CPAE 1: 14. 

65. Report on a Music Examination, Mar. 31, 1896, CPAE 1:17 Seelig 1956a, 
1 5; Overbye, 13. 

66. Release from Wurtemberg citizenship, Jan. 28, 1896, CPAE 1: 16. 

67. Einstein to Julius Katzenstein, Dec. 27, 1931, cited in Folsing, 41. 

68. Israel it isches Wochenblatt, Sept. 24, 1920; Einstein, 'Why Do They Hate 
the Jews?," Collier's, Nov. 26, 1938. 

69. Einstein to Hans Muehsam, Apr. 30, 1954, AEA 38-434; Folsing 42. 

70. Examination results, Sept. 18-21, 1896, CPAE 1: 20-27. 

71. Overbye, 15; Maja Einstein, xvii. 

72. Einstein to Heinrich Zangger, Aug. 1 1, 1918. 



/plwVnl OAT 



CHAPTER THREE: THE ZURICH POLYTECHNIC 

1. Cahan, 42; editor's note, CPAE 1 (German), p. 44. 

2. Einstein 1949b, 15. 

3. Record and Grade Transcript, Oct. 1896-Aug. 1900, CPAE 1: 28; Bucky, 
24; Einstein to Arnold Sommcrfeld, Oct. 29, 1912; Folsing, 50. 

4. Einstein to Mileva Marie, Feb. 1898; Cahan, 64. 

5. Louis Koilros, "Albert Einstein en Suisse," Helvetica Physica, Supplement 
4 (1956): 22, in AEA 5-123; Adolf Frisch, in Seelig 1956a, 29; Cahan, 67; 
Clark, 55. 

6. Seelig 1956a, 30; Overbye, 43; Miller 2001, 52; Charles Seifc, "The True 
and the Absurd," in Brockman, 63. 

7. Record and Grade Transcript, CPAE 1:28. 

8. Seelig 1956a, 30; Bucky, 25 (a slightly different version); Folsing, 57. 

9. Seelig 1956a, 30. 

10. Einstein to Julia Niggli, July 28, 1899. 

11. Seelig 1956a, 28; Whitrovv, 5. 

12. Einstein 1949b, 15-17. 

13. Einstein interview in Bucky, 27; Einstein to Elizabeth Grossmann, Sept. 
20, 1936, AEA 11-481; Seelig 1956a, 34, 207; Folsing, 53. 

14. Holton 1973, 209-212. Einstein's stepson-in-lavv Rudolph Kayser and 
colleague Philipp Frank both say that Einstein read Foppl in his spare 
time while at the Polytechnic. 

15. Clark, 59; Galison, 32-34. Galison's book on Poincare and Einstein is a 
fascinating exposition on how 7 they developed their concepts and how 
Poincare's observations were "an anticipatory note to Einstein's special 
theory of relativity, a brilliant move by an author lacking the intellectual 
courage to pursue it to its logical, revolutionary end" (Galison, 34). Also 
very useful is Miller 2001, 200-204. 

16. Seelig 1956a, 37; Whitrow, 5; Bucky, 156. 

17. Miller 2001, 186; Hoffmann, 1972, 252; interview with Lili Foldes, The 
Etude, Jan. 1947, in Calaprice, 150; Einstein to Emil Hilb questionnaire, 
1939, AEA 86-22; Dukas and Hoffmann, 76. 

18. Seelig 1956a, 36. 

19. Folsing, 51, 67; Reiser, 50; Seelig 1956a, 9. 

20. Clark, 50. Diana Kormos Buchwald points out that a careful examination 
of the picture of him at the Aarau school shows holes in his jacket. 

21. Einstein to Maja Einstein, 1898. 

22. Einstein to Maja Einstein, after Feb. 1899. 

23. Marie Winteler to Einstein, Nov. 4-25, 1896. 

24. Marie Winteler to Einstein, Nov. 30, 1896. 



oAX Motes 



25. Pauline Einstein to Marie Winteler, Dec. 13, 1896. 

26. Einstein to Pauline Winteler, May 1897. 

27. Marie Winteler to Einstein, Nov. 4-25, Nov. 30. 

28. Novi Sad, the cultural center of the Serbian people, had long been a "free 
royal city," then part of a Serbian autonomous region of the Hapsburg 
Empire. By the time Marie was born, it was in the Hungarian part of 
Austria-Hungary . Approximately 40 percent of the citizens there spoke 
Serbian when she w r as growing up, 25 percent spoke Hungarian, and 
about 20 percent spoke German. It is now the second largest city, after 
Belgrade, in the Republic of Serbia. 

29. Desanka Trbuhovic-Gjuric, 9-38; Dord Krstic, "Mileva Einstein-Maric," 
in Elizabeth Einstein, 85; Overbye, 28-33; Highfield and Carter, 33-38; 
Marriage certificate, CPAE 5: 4. 

30. Dord Krstic, "Mileva Einstein-Maric," in Elizabeth Einstein, 88 (Krstic's 
piece is based partly on interviews with school friends); Barbara Wolff, 
an expert on Einstein's life at the Hebrew University archives, says, "I 
imagine that Einstein was the main reason Mileva fled Zurich." 

31. Mileva Marie to Einstein, after Oct. 20, 1897. 

32. Einstein to Mileva Marie, Feb. 16, 1898. 

33. Einstein to Mileva Marie, after Apr. 16, 1898, after Nov. 28, 1898. 

34. Recollection of Suzanne Markwalder, in Seelig 1956a, 34; Folsing, 71. 

35. Einstein to Mileva Marie, Mar. 13 or 20, 1899. 

36. Einstein to Mileva Marie, Aug. 10, 1899, Mar. 1899, Sept. 13, 1900. 

37. Einstein to Mileva Marie, Sept. 13, 1900, early Aug. 1899, Aug. 10, 1899. 

38. Einstein to Mileva Marie, ca. Sept. 28, 1899. 

39. Mileva Marie to Einstein, 1900. 

40. Intermediate Diploma Examinations, Oct. 21, 1898, CPAE 1: 42. 

41. Einstein to Mileva Marie, Sept. 10, 1899; Einstein 1922c (see bibliography 
for explanation about this Dec. 14, 1922, lecture in Kyoto, Japan). 

42. Einstein, 1922c; Reiser, 52; Einstein to Mileva Marie, ca. Sept. 28, 1899; 
Renn and Schulmann, 85, footnotes 11: 3, 11: 4. Wilhelm Wien's paper 
was delivered in Sept. 1898 in Diisseldorf and published in the Annalen 
der Physik 65, no. 3 of that year. 

43. Einstein to Mileva Marie, Oct. 10, 1899; Seelig 1956a, 30; Folsing, 68; 
Overbye, 55; final diploma examinations, CPAE 1: 67. The essay marks 
as recorded in CPAE are multiplied by 4 to reflect their weight in the 
final results. 

44. Final diploma examinations, CPAE 1: 67. 

45. Einstein to Walter Leich, Apr. 24, 1950, AEA 60-253; Walter Leich memo 
describing Einstein, Mar. 6, 1957, AEA 60-257. 

46. Einstein, 1949b, 17. 

47. Einstein to Mileva Marie, Aug. 1, 1900. 



/J wVnl o A i 



CHAPTER FOUR: THE LOVERS 

1. Einstein to Mileva Marie, ca. July 29, 1900. 

2. Einstein to Mileva Marie, Aug. 6, 1900. 

3. Einstein to Mileva Marie, Aug. 1, Sept. 13, Oct. 3, 1900. 

4. Einstein to Mileva Marie, Aug. 30, 1900. 

5. Einstein to Mileva Marie, Aug. 1, Aug. 6, ca. Aug. 14, Aug. 20, 1900. 

6. Einstein to Mileva Marie, Aug. 6, 1900. 

7. Einstein to Mileva Marie, ca. Aug. 9, Aug. 14?, Aug. 20, 1900. 

8. Einstein to Mileva Marie, ca. Aug. 9, ca. Aug. 14, 1900. Both of tjiese 
letters came from this visit to Zurich. 

9. Einstein to Mileva Marie, Sept. 13, 1900. 

10. Einstein to Mileva Marie, Sept. 19, 1900. 

11. Einstein to Adolf Hurwitz, Sept. 26, Sept. 30, 1900. 

12. Einstein to Mileva Marie, Oct. 3, 1900; Einstein to Mrs. Marcel Gross- 
mann, 1936; Seelig 1956a, 208. 

13. Einstein's municipal citizenship application, Zurich, Oct. 1900, CPAE 1: 
82; Einstein to Helene Kaufler, Oct. 11, 1900; minutes of the naturaliza- 
tion commission of Zurich, Dec. 14, 1900, CPAE 1: 84. 

14. Einstein to Mileva Marie, Sept. 13, 1900. 

15. Einstein to Mileva Marie, Oct. 3, 1900. 

16. Einstein, "Conclusions Drawn from the Phenomena of Capillarity," 
Annalen der Physik, CPAE 2: 1, received Dec. 13, 1900, published Mar. 
1, 1901. "The paper is very difficult to understand, not least because 
of the large number of obvious misprints; from its lack of clarity we 
can only assume that it had not been independently refereed . . . Yet it 
was an extraordinarily advanced paper for a recent graduate who was 
receiving no independent scientific advice." John N. Murrell and Nicole 
Grobert, "The Centenary of Einstein's First Scientific Paper," The Royal 
Society (London), Jan. 22, 2002, www.journals.royalsoc.ac.uk/app/home/ 
content.asp. 

17. Dudley Herschbach, "Einstein as a Student," Mar. 2005, unpublished pa- 
per provided to the author. 

18. Einstein to Mileva Marie, Apr. 15, Apr. 30, 1901; Mileva Marie to Helene 
Savic, Dec. 20, 1900. 

19. Einstein to G. Wessler, Aug. 24, 1948, AEA 59-26. 

20. Maja Einstein, sketch, 19; Reiser, 63; minutes of the Municipal Natural- 
ization Commission of Zurich, Dec. 14, 1900, CPAE 1: 84; Report of the 
Schweitzerisches lnformationsbureau, Jan. 30, 1901, CPAE 1: 88; Mili- 
tary Service Book, Mar, 13, 1901, CPAE 1: 91. 

21. Mileva Marie to Helene Savic, Dec. 20, 1900; Einstein to Mileva Marie, 
Mar. 23, Mar. 27, 1901. 



oAo Notes 



22. Einstein to Mileva Marie, Apr. 4, 1901. 

23. Einstein to Heike Kamerlingh Onnes, Apr. 12, 1901; Einstein to Marcel 
Grossmann, Apr. 14, 1901; Folsing, 78; Clark, 66; Miller 2001, 68. 

24. Einstein to Wilhelm Ostwald, Mar. 19, Apr. 3, 1901. 

25. Hermann Einstein to Wilhelm Ostwald, Apr. 13, 1901. 

26. Einstein to Mileva Marie, Mar. 23, Mar. 27, 1901; Einstein to Marcel 
Grossmann, Apr. 14, 1901. 

27. Einstein to Mileva Marie, Mar. 27, 1901; Mileva Marie to Helene Savic, 
Dec. 9, 1901. 

28. Einstein to Mileva Marie, Apr. 4, 1901; Einstein to Michele Besso, June 
23, 1918; Overbye, 25; Miller 2001, 78; Folsing, 115. 

29. Einstein to Mileva Marie, Mar. 27, Apr. 4, 1901. 

30. Einstein to Marcel Grossmann, Apr. 14, 1901; Einstein to Mileva Marie, 
Apr. 15, 1901. 

31. Einstein to Mileva Marie, Apr. 30, 1901. The official translation is "blue 
nightshirt," but the word that Einstein actually used, Schlafrock, trans- 
lates more accurately as "dressing gown." 

32. Mileva Marie to Einstein, May 2, 1901. 

33. Mileva Marie to Helene Savic, second half of May, 1901. 

34. Einstein to Mileva Marie, second half of May, 1901. 

35. Einstein to Mileva Marie, tentatively dated in CPAE as May 28?, 1901. 
The actual date is probably a week or so later. 

36. Overbye, 77-78. 

37. Einstein to Mileva Marie, July 7, 1901. 

38. Mileva Marie to Einstein, after July 7, 1901 (published in CPAE vol. 8 as 
1: 116, because it was discovered after vol. 1 had been printed). 

39. Mileva Marie to Einstein, ca. July 31, 1901; Highfield and Carter, 80. 

40. Einstein to Jost Winteler, July 8, 1901; Einstein to Marcel Grossmann, 
Apr. 14, 1901. The comparison to the compass needle comes from Over- 
bye, 65. 

41. Renn 2005a, 109. Jiirgen Renn is the director of the Max Planck Institute 
for the History of Science in Berlin and an editor of the Collected Papers 
of Albert Einstein. I am grateful to him for help with this topic. 

42. Einstein to Mileva Marie, Apr. 15, 1901; Einstein to Marcel Grossmann, 
Apr. 15, 1901. 

43. Renn 2005a, 124. 

44. Einstein to Mileva Marie, Apr. 4, ca. June 4, 1901. The letters to and 
from Drude no longer exist, so it is not known precisely what Einstein's 
objections were. 

45. Einstein to Mileva Marie, ca. July 7, 1901; Einstein to Jost Winteler, July 
8, 1901. 



46. Renn 2005a, 118. Renn's source notes say, "I gratefully acknowledge the 
kindness of Mr. Felix de Marez Oyens, from Christie's, who pointed my 
attention to the missing page of the letter by Einstein to Mileva Marie, 
ca. 8 July 1901. As, unfortunately, no copy of the page is available to me, 
my interpretation had to be based on a raw transcription of the passage 
in question." 

47. Einstein to Marcel Grossmann, Sept. 6, 1901 . 

48. Overbye, 82-84. This includes a good synopsis of the Boltzmann- 
Ostwald dispute. 

49. Einstein, "On the Thermodynamic Theory of the Difference in Poten- 
tials between Metals and Fully Dissociated Solutions of Their Salts," Apr. 
1902. Renn does not mention this paper in his analysis of Einstein's dis- 
pute with Drude, and instead focuses only on the June 1 902 paper. 

50. Einstein, "Kinetic Theory of Thermal Equilibrium and the Second Law 7 of 
Thermodynamics," June 1902; Renn 2005a, 119; Jos Uffink, "Insupera- 
ble Difficulties: Einstein's Statistical Road to Molecular Physics," Studies 
in the History and Philosophy of Modern Physics 37 (2006): 38; Clayton 
Gearhart, "Einstein before 1905: The Early Papers on Statistical Mechan- 
ics," American Journal of Physics (May 1990): 468. 

51. Mileva Marie to Helene Savic, ca. Nov. 23, 1901; Einstein to Mileva Marie, 
Nov. 28, 1901. 

52. Einstein to Mileva Marie, Dec. 17 and 19, 1901. 

53. Receipt for the return of Doctoral Fees, Feb. 1, 1902, CPAE 1: 132; 
Folsing, 88-90; Reiser, 69; Overbye, 91. From Einstein to Mileva Marie, 
ca. Feb. 8, 1902: "I'm explaining to [Conrad] Habicht the paper I sub- 
mitted to Kleiner. He's very enthusiastic about my good ideas and is 
pestering me to send Boltzmann the part of the paper which relates to 
his book. I'm going to do it." 

54. Einstein to Marcel Grossmann, Sept. 6, 1901. 

55. Einstein to Mileva Marie, Nov. 28, 1901. 

56. Mileva Marie to Einstein, Nov. 13, 1901; Highfield and Carter, 82. 

57. Einstein to Mileva Marie, Dec. 12, 1901; Folsing, 107; Zackheim, 35; 
Highfield and Carter, 86. 

58. Pauline Einstein to Pauline Winteler, Feb. 20, 1902. 

59. Mileva Marie to Helene Savic, ca. Nov. 23, 1901. 

60. Einstein to Mileva Marie, Dec. 11 and 19, 1901. 

61. Einstein to Mileva Marie, Dec. 28, 1 901. 

62. Einstein to Mileva Marie, Feb. 4, 1902, Dec. 12, 1901. 

63. Einstein to Mileva Marie, Feb. 4, 1902. 

64. Mileva Marie to Einstein, Nov. 13, 1901. For some context, see Popovic, 
which includes a collection of letters between Marie and Savic collected 
by Savic' s grandson. 



oAV Notes 



65. Einstein to Mileva Marie, Feb. 17, 1902. 

66. Swiss Federal Council to Einstein, June 19, 1902. 

67. See Peter Galison's treatment of the synchronization of time in Europe 
at that period, in Galison, 222-248. Also, see chapter 6 below for a fuller 
discussion of the role this might have played in Einstein's development 
of special relativity. 

68. Einstein to Hans Wohlwend, autumn 1902; Folsing, 102. 

69. Einstein interview, Bucky, 28; Reiser, 66. 

70. Einstein to Michele Besso, Dec. 12, 1919. 

71. Einstein interview, Bucky, 28; Einstein 1956, 12. Both say essentially^the 
same thing, with variations in wording and translation. Reiser, 64. 

72. Alas, as a rule, all applications were destroyed alter eighteen years, and 
even though Einstein was by then world-famous, his comments on in- 
ventions were disposed of during the 1920s; Folsing, 104. 

73. Galison, 243; Fluckiger, 27. 

74. Folsing, 103; C. P. Snow, "Einstein," in Goldsmith et al., 7. 

75. Einstein interview, Bucky, 28; Einstein 1956, 12. See Don Howard, "A 
kind of vessel in which the struggle for eternal truth is played out," 
AEA Cedex-H. 

76. Solovine, 6. 

77. Maurice Solovine, Dedication of the Olympia Academy, "A.D. 1903," 
CPAE2: 3. 

78. Solovine, 11-14. 

79. Einstein to Maurice Solovine, Nov. 25, 1948; Seelig 1956a, 57; Einstein 
to Conrad Habicht and Maurice Solovine, Apr. 3, 1953; Hoffmann 1972, 
243. 

80. The editors of Einstein's papers, in the introduction to vol. 2, xxiv-xxv, 
describe the books and specific editions read by the Olympia Academy. 

81. Einstein to Moritz Schlick, Dec. 14, 1915. In a 1944 essay about Bertrand 
Russell, Einstein wrote, "Hume's clear message seemed crushing: the 
sensory raw material, the only source of our knowledge, through habit 
may lead us to belief and expectation but not to the knowledge and still 
less to the understanding of lawful relations." Einstein 1954, 22. See 
also Einstein, 1949b, 13. 

82. David Hume, Treatise on Human Nature, book I, part 2; Norton 2005a. 

83. There are varying interpretations of KanT's Critique of Pure Reason 
(1781). I have tried here to stick closely to Einstein's own view of Kant. 
Einstein, "Remarks on Bertrand Russell's Theory of Knowledge," (1944) 
in Schilpp; Einstein 1954, 22; Einstein, 1949b, 11-13; Einstein, "On the 
Methods of Theoretical Physics," the Herbert Spencer lecture, Oxford, 
June 10, 1933, in Einstein 1954, 270; Mara Beller, "KanT's Impact on 



Einstein's Thought," in Howard and Stachel 2000, 83-106. See also Ein- 
stein, "Physics and Reality" (1936) in Einstein 1950a, 62; Yehuda Elkana, 
"The Myth of Simplicity," in Holton and Elkana, 221. 

84. Einstein 1949b, 21. 

85. Einstein, Obituary for Ernst Mach, Mar. 14, 1916, CPAE 6: 26. 

86. Philipp Frank, "Einstein, Mach and Logical Positivism," in Schilpp, 272; 
Overbye, 25, 100-104; Gerald Holton, "Mach, Einstein and the Search 
for Reality;" Daedalus (spring 1968): 636-673, reprinted in Holton 1 973, 
221; Clark, 61; Einstein to Carl Seelig, Apr. 8, 1952; Einstein, 1949b, 15; 
Norton 2005a. 

87. Spinoza, Ethics, part 1, proposition 29 and passim; Jammer 1999* 47; 
Holton 2003, 26-34; Matthew Stewart, The Courtier and the Heretic (New 7 
York: Norton, 2006). 

88. Pais 1982, 47; Folsing, 106; Hoffmann 1972, 39; Maja Einstein, xvii; 
Overbye, 15-17. 

89. Marriage Certificate, CPAE 5: 6; Miller 2001, 64; Zackheim, 47. 

90. Einstein to Michele Besso, Jan. 22, 1903; Mileva Marie to Helene Savic, 
Mar. 1903; Solovine, 13; Seelig 1956a, 46; Einstein to Carl Seelig, May 5, 
1952; AEA 39-20. 

91. Mileva Marie to Einstein, Aug. 27, 1903; Zackheim, 50. 

92. Einstein to Mileva Marie, ca. Sept. 19, 1903; Zackheim; Popovic; author's 
discussions and e-mails with Robert Schulmann. 

93. Popovic, 11; Zackheim, 276; author's discussions and e-mails with 
Robert Schulmann. 

94. Michelmore, 42. 

95. Einstein to Mileva Marie, ca. Sept. 19, 1903. 

96. Mileva Marie to Helene Savic, June 14, 1904; Popovic, 86; Whitrow, 19. 

97. Overbye, 113, citing Desanka Trbuhovic-Gjuric, Im Schatten Albert 
Einstein (Bern: Verlag Paul Haupt, 1993), 94. 

CHAPTER FIVE: THE MIRACLE YEAR 

1. This quote is attributed in a variety of books and sources to an ad- 
dress Lord Kelvin gave to the British Association for the Advancement 
of Science in 1900. 1 have not found direct evidence for it, which is why 
I qualify it as "reportedly" said. It is not in the two-volume biography 
by Silvanus P. Thompson, The Life of Lord Kelvin (New York: Chelsea 
Publishing, 1976), originally published in 1910. 

2. Pierre-Simon Laplace, A Philosophical Essay on Probabilities (1820; 
reprinted, New York: Dover, 1951). This famous statement of deter- 
minism comes in the preface of a work devoted to probability theory. 
The fuller line is that in ultimate reality we have determinism, but in 
practice we have probabilities. The achievement of full knowledge is 
not reachable, he says, so we need probabilities. 



oA^ Notes 

3. Einstein, Letter to the Royal Society on Newton's bicentennial, Mar. 1927. 

4. Einstein 1949b, 19. 

5. For the influence of Faraday's induction theories on Einstein, see Miller 
1981, chapter 3. 

6. Einstein and Infeld, 244; Overbye, 40; Bernstein 1996a, 49. 

7. Einstein to Conrad Habicht, May 18 or 25, 1905. 

8. Sent on Mar. 17, 1905, and published in Annalen der Physik 17 (1905). I 
want to thank Yale professor Douglas Stone for help with this section. 

9. Max Born, obituary for Max Planck, Royal Society of London, 1948. 

10. John Heilbron, The Dilemmas of an Upright Man (Berkeley: University of 
California Press, 1986). Lucid explanations of Einstein's quantum paper, 
from which this section is drawn, include Gribbin and Gribbin; Bern- 
stein 1996a, 2006; Overbye, 118-121; Stachel 1998; Rigden; A. Douglas 
Stone, "Genius and Genius 2 : Planck, Einstein and the Birth of Quan- 
tum Theory," Aspen Center for Physics, unpublished lecture, July 20, 
2005. 

11. Planck's approach was probably a bit more complex and involved as- 
suming a group of oscillators and positing a total energy that is an in- 
teger multiple of a quantum unit. Bernstein 2006, 157-161. 

12. Max Planck, speech to the Berlin Physical Society, Dec. 14, 1900. See 
Lightman 2005, 3. 

13. Einstein 1949b, 46. Miller 1984, 112; Miller 1999, 50; Rynasiewicz and 
Renn, 5. 

14. Einstein, "On the General Molecular Theory of Heat," Mar. 27, 1904. 

15. Einstein to Conrad Habicht, Apr. 15, 1904. Jeremy Bernstein discussed 
the connections between the 1904 and 1905 papers in an e-mail, July 
29, 2005. 

1 6. Einstein, "On a Heuristic Point of View Concerning the Production and 
Transformation of Light," Mar. 17, 1905. 

17. "We are startled, wondering what happened to the waves of light of the 
19th century theory and marveling at how Einstein could see the signa- 
ture of atomic discreteness in the bland formulae of thermodynamics," 
says the science historian John D. Norton. "Einstein takes what looks like 
a dreary fragment of the thermodynamics of heat radiation, an empir- 
ically based expression for the entropy of a volume of high-frequency 
heat radiation. In a few deft inferences he converts this expression into 
a simple, probabilistic formula whose unavoidable interpretation is that 
the energy of radiation is spatially localized in finitely many, indepen- 
dent points." Norton 2006c, 73. See also Lightman 2005, 48. 

18. Einstein's paper in 1906 noted clearly that Planck had not grasped the 
full implications of the quantum theory. Apparently, Besso encouraged 
Einstein not to make this criticism of Planck too explicit. As Besso wrote 



much later, "In helping you edit your publications on the quanta, 1 de- 
prived you of a part of your glory, but, on the other hand, I made a 
friend for you in Planck." Michele Besso to Einstein, Jan. 17, 1928. See 
Rynasiewicz and Renn, 29; Bernstein 1991, 155. 

19. Holton and Brush, 395. 

20. Gilbert Lewis coined the name "photon" in 1926. Einstein in 1905 dis- 
covered a quantum of light. Only later, in 1 91 6, did he discuss the quan- 
tum's momentum and its zero rest mass. Jeremy Bernstein has noted 
that one of the most interesting discoveries Einstein did not make in 
1905 was the photon. Jeremy Bernstein, letter to the editor, Physics 
Today, May 2006. \ 

21. Gribbin and Gribbin. 81 . 

22. Max Planck to Einstein, July 6, 1907. 

23. Max Planck and three others to the Prussian Academy, June 12, 1913, 
CPAE 5: 445. 

24. Max Planck, Scientific Autobiography (New York: Philosophical Library, 
1949), 44; Max Born, "Einstein's Statistical Theories," in Schilpp, 1 63. 

25. Quoted in Gerald Holton, "Millikan's Struggle with Theory," Europhysics 
News 31 (2000): 3. 

26. Einstein to Michele Besso, Dec. 12, 1951, AEA 7-401. 

27. Completed Apr. 30, 1905, submitted to the University of Zurich on July 
20, 1905, submitted to Annalen der Physik in revised form on Aug. 19, 
1905, and published by Annalen der Physik Jan. 1906. See Norton 2006c 
and wvvvv.pitt.edu / ~ jdnorton/ Goodie s / Einstein_stat _ 1 905/. 

28. Jos Uffink, "Insuperable Difficulties: Einstein's Statistical Road to Molec- 
ular Physics," Studies in the History and Philosophy of Modern Physics 
37(2006): 37, 60. 

29. bulldog.u-net.com/avogadro/avoga.html. 

30. Rigden, 48-52; Bernstein 1996a, 88; Gribbin and Gribbin, 49-54; Pais 
1982, 88. 

31. Hoffmann 1972, 55; Seelig 1956b, 72; Pais 1982, 88-89. 

32. Brownian motion introduction, CPAE 2 (German), p. 206; Rigden, 63. 

33. Einstein, "On the Motion of Small Particles Suspended in Liquids at Rest 
Required by the Molecular-Kinetic Theory of Heat," submitted to the 
Annalen der Physik on May 1 1, 1905. 

34. Einstein 1949b, 47. 

35. The root mean square average is asymptotic to Jlnln. Good analyses 
of the relationship of random walks to Einstein's Brownian motion are 
in Gribbin and Gribbin, 61; Bernstein 2006, 11 7. 1 am grateful to George 
Stranahan of the Aspen Center for Physics for his help on the mathe- 
matics behind this relationship. 



o\\ Notes 



36. Einstein, "On the Theory of Brownian Motion," 1906, CPAE 2: 32 (in 
which he notes Seidentopf's results); Gribbin and Gribbin, 63; Clark, 89; 
Max Born, "Einstein's Statistical Theories," in Schilpp, 166. 

CHAPTER SIX: SPECIAL RELATIVITY 

1. Contemporary historical research on Einstein's special theory begins 
with Gerald Holton's essay, "On the Origins of the Special Theory of 
Relativity" (I960), reprinted in Holton 1973, 165. Holton remains a 
guiding light in this field. Most of his earlier essays are incorporated 
in his books Thematic Origins of Scientific Thought: Kepler to Einstein 
(1973), Einstein, History and Other Passions (2000), and The Scientific 
Imagination, Cambridge, Mass.: Harvard University Press, 1998. 

Einstein's popular description is his 1916 book, Relativity: The 
special and the general Theory, and his more technical description is 
his 1922 book. The Meaning of Relativity. 

For good explanations of special relativity, see Miller 1981, 2001; 
Galison; Bernstein 2006; Calder; Feynman 1997; Hoffmann 1983; Kaku; 
Mermin; Penrose; Sartori; Taylor and Wheeler 1992; WoJfson. 

This chapter draws on these books along with the articles by John 
Stachel; Arthur I. Miller; Robert Rynasiewicz; John D. Norton; John Ear- 
man, Clark Glymour, and Robert Rynasiewicz; and Michel Jannsen listed 
in the bibliography. See also Wertheimer 1959. Arthur I. Miller provides 
a careful and skeptical look at Max Wertheimer's attempt to reconstruct 
Einstein's development of special relativity as a way to explain Gestalt 
psychology; see Miller 1984, 189-195. 

2. See Janssen 2004 for an overview of the arguments that Einstein's at- 
tempt to extend general relativity to arbitrary and rotating motion was 
not fully successful and perhaps less necessary than he thought. 

3. Galileo Galilei, Dialogue Concerning the Two Chief World Systems (1632), 
translated by Stillman Drake, 1 86. 

4. Miller 1999, 102. 

5. Einstein, "Ether and the Theory of Relativity," address at the University 
of Leiden, May 5, 1920. 

6. Ibid.; Einstein 1916, chapter 13. 

7. Einstein, "Ether and the Theory of Relativity," address at the University 
of Leiden, May 5, 1920. 

8. Einstein to Dr. H. L. Gordon, May 3, 1949, AEA 58-217. 

9. See Alan Lightman's Einstein's Dreams for an imaginative and insightful 
fictional rumination on Einstein's discovery of special relativity. Light- 
man captures the flavor of the professional, personal, and scientific 
thoughts that might have been swirling in Einstein's mind. 

10. Peter Galison, the Harvard science historian, is the most compelling 
proponent of the influence of Einstein's technological environment. 



Arthur I. Miller presents a milder version. Among those who feel that 
these influences are overstated are John Norton, Tilman Sauer, and Al- 
berto Martinez. See Alberto Martinez, "Material History and Imaginary 
Clocks," Physics in Perspective 6 (2004): 224. 

11. Einstein 1922c. I rely on a corrected translation of this 1922 lecture 
that gives a different view of what Einstein said; see bibliography for an 
explanation. 

12. Einstein, 1949b, 49. For other versions, see Wertheimcr, 214; Einstein 
1956, 10. 

13. Miller 1984, 123, has an appendix explaining how the 1895 thought ex- 
periment affected Einstein's thinking. See also Miller 1999, 30-31; Nor- 
ton 2004, 2006b. In the Latter paper, Norton notes, "[This] is untroubling 
to an ether theorist. Maxwell's equations do entail quite directly that the 
observer would find a frozen waveform; and the ether theorist does not 
expect frozen waveforms in our experience since we do not move at the 
velocity of light in the ether." 

14. Einstein to Erika Oppenheimer, Sept. 13, 1932, AEA 25-192; Moszkowski, 
4. 

15. Gerald Holton was the first to emphasize Foppl's influence on Einstein, 
citing the memoir by his son-in-law Anton Reiser and the German edi- 
tion of Philipp Frank's biography. Holton 1973, 210. 

16. Einstein, "Fundamental Ideas and Methods of the Theory of Relativity" 
(1920), unpublished draft of an article for Nature, CPAE 7: 31. See also 
Holton 1973, 362-364; Holton 2003. 

17. Einstein to Mileva Marie, Aug. 10, 1899. 

18. Einstein to Mileva Marie, Sept. 10 and 28, 1899; Einstein 1922c. 

19. Einstein to Robert Shankland, Dec. 19, 1952, says that he read Lorentz's 
book before 1905. In his 1922 Kyoto lecture (Einstein 1922c) he speaks 
of being a student in 1899 and says, "Just at that time I had a chance to 
read Lorentz's paper of 1895." Einstein to Michele Besso, Jan. 227, 1903, 
says he is beginning "comprehensive, extensive studies in electron the- 
ory." Arthur I. Miller provides a good look at what Einstein had already 
learned. See Miller 1981, 85-86. 

20. This section draws from Gerald Holton, "Einstein, Michelson, and the 
'Crucial' Experiment," in Holton 1973, 261-286, and Pais 1982, 115- 
117. Both assess Einstein's varying statements. The historical approach 
has evolved over the years. For example, Einstein's longtime friend and 
fellow physicist Philipp Frank wrote in 1 957, "Einstein started from the 
most prominent case in which the old laws of motion and light prop- 
agation had failed to yield to the observed facts: the Michelson exper- 
iment" (Frank 1957, 134). Gerald Holton, the Harvard historian of sci- 
ence, wrote in a letter to me about this topic (May 30, 2006): "Concern- 
ing the Michelson/Morley experiment, until three or four decades ago 



o^V Notes 

practically everyone wrote, particularly in textbooks, that there was a 
straight line between that experiment and Einstein's special relativity. 
All this changed of course when it became possible to take a careful look 
at Einstein's own documents on the matter . . . Even non-historians have 
long ago given up the idea that there was a crucial connection between 
that particular experiment and Einstein's work." 

21. Einstein 1922c; Einstein toast to Albert Michelson, the Athenaeum, Cal- 
tech, Jan. 15, 1931, AEA 8-328; Einstein message to Albert Michelson 
centennial, Case Institute, Dec. 19, 1952, AEA 1-168. 

22. Wertheimer, chapter 10; Miller 1984, 190. 

23. Robert Shankland interviews and letters, Feb. 4, 1950, Oct. 24, 1952, 
Dec. 19, 1952. See also Einstein to F. G. Davenport, Feb. 9, 1954: "In 
my own development, Michelson's result has not had a considerable 
influence, I even do not remember if I knew of it at all when I wTOte 
my first paper on the subject. The explanation is that I was, for general 
reasons, firmly convinced that there does not exist absolute motion." 

24. Miller 1984, 118: "It was unnecessary for Einstein to review every ex- 
tant ether-drift experiment, because in his view their results were ab 
initio [from the beginning] a foregone conclusion." This section draws 
on Miller's work and on suggestions he made to an earlier draft. 

25. Einstein saw the null results of the ether-drift experiments as sup- 
port for the relativity principle, not (as is sometimes assumed) support 
for the postulate that light always moves at a constant velocity. John 
Stachel, "Einstein and Michelson: The Context of Discovery and Context 
of Justification," 1982, in Stachel 2002a. 

26. Professor Robert Rynasiewicz of Johns Hopkins is among those who 
emphasize Einstein's reliance on inductive methods. Even though Ein- 
stein in his later career WTOte often that he relied more on deduction 
than on induction, Rynasiewicz calls this "highly contentious." He ar- 
gues instead, "My view of the annus mirabilis is that it is a triumph of 
what can be secured inductively in the way of fixed points from which to 
carry on despite the lack of a fundamental theory." Rynasiewicz e-mail 
to me, commenting on an earlier draft of this section, June 29, 2006. 

27. Miller 1984, 117; Sonnert, 289. 

28. Holton 1973, 167. 

29. Einstein, "Induction and Deduction in Physics," Berliner TageblatU Dec. 
25, 1919, CPAE 7: 28. 

30. Einstein to T. McCormack, Dec. 9, 1952, AEA 36-549. McCormack was a 
Brown University undergraduate who had written Einstein a fan letter. 

31. Einstein 1949b, 89. 

32. The following analysis draws from Miller 1981 and from the work of 
John Stachel, John Norton, and Robert Rynasiewicz cited in the bibli- 
ography. Miller, Norton, and Rynasiewicz kindly read drafts of my work 
and suggested corrections. 



33. Miller 1981, 311, describes a connection between Einstein's papers on 
light quanta and special relativity. In section 8 of his special relativity 
paper, Einstein discusses light pulses and declares, "It is remarkable 
that the energy and the frequency of a light complex vary with the state 
of motion of the observer in accordance with the same law." 

34. Norton 2006a. 

35. Einstein to Albert Rippenbein, Aug. 25, 1952, AEA 20-46. See also Ein- 
stein to Mario Viscardini, Apr. 28, 1922, AEA 25-301: "I rejected this 
hypothesis at that time, because it leads to tremendous theoretical diffi- 
culties (e.g., the explanation of shadow formation by a screen that moves 
relative to the light source)." * 

36. Mcrmin, 23. This was finally proven conclusively by Willem de Sitter's 
study of double stars that rotate around each other at great speeds, 
which was published in 1913. But even before then, scientists had noted 
that no evidence could be found for the theory that the velocity of light 
from moving stars, or any other source, varied. 

37. Einstein to Paul Ehrenfest, Apr. 25, June 20, 1912. By taking this ap- 
proach, Einstein was continuing to lay the foundation for a quandary 
about quantum theory that would bedevil him for the rest of his life. 
In his light quanta paper, he had praised the wave theory of light while 
at the same time proposing that light could also be regarded as par- 
ticles. An emission theory of light could have fit nicely with that ap- 
proach. But both facts and intuition made him abandon that approach 
to relativity, just at the same moment he was finishing his light quanta 
paper. "To me, it is virtually inconceivable that he would have put for- 
ward two papers in the same year which depended upon hypothetical 
views of Nature that he felt were in contradiction with each other," says 
physicist Sir Roger Penrose. "Instead, he must have felt (correctly, as it 
turned out) that 'deep down' there was no real contradiction between 
the accuracy— indeed 'truth'— of Maxwell's w 7 ave theory and the alterna- 
tive 'quantum' particle view 7 that he put forward in the quantum paper. 
One is reminded of Isaac Newton's struggles with basically the same 
problem— some 300 years earlier— in which he proposed a curious hy- 
brid of a wave and particle viewpoint in order to explain conflicting 
aspects of the behavior of light." Roger Penrose, foreword to Einstein's 
Miraculous Year (Princeton: Princeton University Press, 2005), xi. See 
also Miller 1981, 311. 

38. Einstein, "On the Electrodynamics of Moving Bodies," June 30, 1905, 
CPAE 2: 23, second paragraph. Einstein originally used V for the con- 
stant velocity of light, but seven years later began using the term now 
in common use, c. 

39. In section 2 of the paper, he defines the light postulate more carefully: 
"Every light ray moves in the 'rest' coordinate system with a fixed ve- 
locity V , independently of whether this ray of light is emitted by a body 



o<\o Noles 



at rest or in motion." In other words, the postulate says that the speed 
of light is the same no matter how fast the light source is moving. Many 
writers, when defining the light postulate, confuse this with the stronger 
assertion that light always moves in any inertial frame at the same ve- 
locity no matter how fast the light source or the observer is moving to- 
ward or away from each other. That statement is also true, but it comes 
only by combining the relativity principle with the light postulate. 

40. Einstein 1922c. In his popular 1916 book Relativity: The Special and 
General Theory, Einstein explains this in chapter 7, "The Apparent In- 
compatibility of the Law of Propagation of Light with the Principle of 
Relativity." 1 

41. Einstein 1916, chapter 7. 

42. Einstein 1922c; Reiser, 68. 

43. Einstein 1916, chapter 9. 

44. Einstein 1922c; Heisenberg 1958, 114. 

45. Sir Isaac Newton, Philosophiae Naturalis Principia Mathematica (1689), 
books 1 and 2; Einstein, "The Methods of Theoretical Physics," Herbert 
Spencer lecture, Oxford, June 10, 1933, in Einstein 1954, 273. 

46. Poising, 174-175. 

47. Poincare went on to reference himself, saying that he had discussed this 
idea in an article called "The Measurement of Time." Arthur I. Miller 
notes that Einstein's friend Maurice Solovine may have read this pa- 
per, in French, and discussed it with Einstein. Einstein would later cite 
it, and his analysis of the synchronizations of clocks reflects some of 
Poincare's thinking. Miller 2001, 201-202. 

48. Folsing, 155: "He was observed gesticulating to friends and colleagues 
as he pointed to one of Bern's bell tow T ers and then to one in the neigh- 
boring village of Muri." Galison, 253, picks up this tale. Both cite as their 
source Max Fluckiger, Einstein in Bern (Bern: Paul Haupt, 1974), 95. In 
fact, Fluckiger merely quotes a colleague saying that Einstein referred 
to these clocks as a hypothetical example. See Alberto Martinez, "Mate- 
rial History and Imaginary Clocks," Physics in Perspective 6 (2004): 229. 
Martinez does concede, however, that it is indeed interesting that there 
was a steeple clock in Muri not synchronized with the clocks in Bern 
and that Einstein referred to this in explaining the theory to friends. 

49. Galison, 222, 248, 253; Dyson. Galison's thesis is based on his original 
research into the patent applications. 

50. Norton 2006a, 3, 43: "Another oversimplification pays too much atten- 
tion to the one part of Einstein's paper that especially fascinates us now: 
his ingenious use of light signals and clocks to mount his conceptual 
analysis of simultaneity. This approach gives far too much importance 
to notions that entered briefly only at the end of years of investiga- 
tion ... They are not necessary to special relativity or to the relativity of 



simultaneity." See also Alberto Martinez, "Material History and Imagi- 
nary Clocks," Physics in Perspective 6 (2004): 224-240; Alberto Martinez, 
"Railways and the Roots of Relativity," Physics World, Nov. 2003; Nor- 
ton 2004. For a good assessment, which gives more credit to Galison's 
research and insights, see Dyson. Also see Miller 2001. 

51. Einstein interview, Bucky, 28; Einstein 1956, 12. 

52. Moszkowski, 227. 

53. Overbye, 135. 

54. Miller 1984, 109, 114. Miller 1981, chapter 3, explains the influence of 
Faraday's experiments with rotating magnets on Einstein's special the- 
ory. < 

55. Einstein, "On the Electrodynamics of Moving Bodies," Annalen der 
Physik 17 (Sept. 26, 1905). There are many available editions. For 
a web version, see wwv.fourmilabxh/etexts/einstein/specrel/www/. 
Useful annotated versions include Stachel 1998; Stephen Hawking, ed., 
Selections from the Principle of Relativity 7 (Philadelphia: Running Press, 
2002); Richard Muller, ed., Centennial Edition of The Theory of Relativity 
(San Francisco: Arion Press, 2005). 

56. Einstein, unused addendum to 1916, book Relativity, CPAE 6: 44a. 

57. Einstein 1916. 

58. Bernstein 2006, 71. 

59. This example is lucidly described in Miller 1999, 82-83; Panek, 31-32. 

60. James Hartle, lecture at the Aspen Center for Physics, June 29, 2005; 
British National Measurement Laboratory, report on time dilation 
experiments, spring 2005, www. npl.co.uk/publications/metromnia/ 
issue 18/. 

61. Einstein to Maurice Solovine, undated, in Solovine, 33, 35. 

62. Krauss, 35-47. 

63. Seelig 1956a, 28. For a full mathematical description of the special the- 
ory, see Taylor and Wheeler 1992. 

64. Pais, 1982, 151, citing Hermann Minkowski, "space and Time," lecture 
at the University of Cologne, Sept. 21, 1908. 

65. Clark, 159-60. 

66. Thorne, 79. This is also explained well in Miller 2001, 200: "Neither 
Lorentz, Poincare, nor any other physicist was willing to grant Lorentz's 
local time any physical reality ... Only Einstein was willing to go beyond 
appearances." See also Miller 2001, 240: "Einstein inferred a meaning 
Poincare did not. His thought experiment enabled him to interpret the 
mathematical formalism as a new theory of space and time, where as 
for Poincare it was a generalized version of Lorentz's electron theory." 
Miller has also explored this topic in "Scientific Creativity: A Compar- 
ative Study of Henri Poincare and Albert Einstein," Creativity Research 
Journal 5 (1992): 385. 



o<W Notes 

67. Arthur Miller e-mail to the author, Aug. 1, 2005. 

68. Hoffmann 1972, 78. Prince Louis de Broglie, the quantum theorist who 
theorized that particles could behave as waves, said of Poincare in 1954, 
"Yet Poincare did not take the decisive step; he left to Einstein the 
glory of grasping all the consequences of the principle of relativity." 
See Schilpp, 112; Galison, 304. 

69. Dyson. 

70. Miller 1981, 162. 

71. Holton 1973, 178; Pais 1982, 166; Galison, 304; Miller 1981. All four 
authors have done important work on Poincare and the credit he i de- 
serves, from which some of this section is drawn. I am grateful to Prof. 
Miller for a copy of his paper "Why Did Poincare Not Formulate Special 
Relativity in 1905?" and for helping to edit this section. 

72. Miller 1984, 37-38; Henri Poincare lecture, May 4, 1912, University of 
London, cited in Miller 1984, 37; Pais 1982, 21, 163-168. Pais writes: 
"In all his life, Poincare never understood the basis of special relativity 
... It is apparent that Poincare either never understood or else never 
accepted the Theory of Relativity." See also Galison, 242 and passim. 

73. Einstein to Mileva Marie. Mar. 27. 1901. 

74. Michelmore, 45. 

75. Overbye, 139; Highfield and Carter, 114; Einstein and Mileva Marie to 
Conrad Habicht, July 20, 1905. 

76. Overbye, 140; Trbuhovic-Gjuric, 92-93; Zackheim, 62. 

77. The issue of whether Marie's name was in any way ever on a manuscript 
of the special theory 7 is a knotted one, but it turns out that the sin- 
gle source for such reports, a late Russian physicist, never actually said 
precisely that, and there is no other evidence at all to support the con- 
tention. For an explanation, see John Stachel's appendix to the introduc- 
tion of Einstein's Miraculous Year, centennial reissue edition (Princeton: 
Princeton University Press, 2005), lv. 

78. "The Relative importance of Einstein's Wife," The Economist, Feb. 24, 
1990; Evan H. Walker, "Did Einstein Espouse His Spouse's Ideas?", 
Physics Today, Feb. 1989; Ellen Goodman, "Out from the Shadows of 
Great Men," Boston Globe, Mar. 15, 1990; Einstein's Wife, PBS, 2003, 
www.pbs.org/opb/einsteinswife/index.htm; Holton 2000, 191; Robert 
Schulmann and Gerald Holton, "Einstein's Wife," letter to the New York 
Times Book Review, Oct. 8, 1995; Highfield and Carter, 108-114; Svcnka 
Savic, "The Road to Mileva Marie Einstein," www.zenskestudie.edu.yu/ 
wgsact/e-library/e-lib0027.html# ftnl; Christopher Bjerknes, Albert 
Einstein: The Incorrigible Plagiarist, home.com cast.net/ ~xtxinc/C/ 
PD.htm; Alberto Martinez, "Arguing about Einstein's Wife," Physics 
World, Apr. 2004, physicsweb.org/articles/world/17/4/2/1; Alberto 



Martinez, "Handling Evidence in History: The Case of Einstein's Wife," 
School Science Review, Mar. 2005, 51-52; Zackheim, 20; Andrea Ga- 
bor, Einstein's Wife: Work and Marriage in the Lives of Five Great 
Twentieth-Century Women (New York: Viking, 1995); John Stachel, ''Al- 
bert Einstein and Mileva Marie: A Collaboration That Failed to Develop," 
in H. Prycior et al., eds., Creative Couples in Science (New Brunswick, 
NJ.: Rutgers University Press, 1995), 207-219; Stachel 2002a, 25-37. 

79. Michelmore, 45. 

80. Holton2000, 191. 

81. Einstein to Conrad Habicht, June 30-Sept. 22, 1905 (almost certainly in 
early September, after returning from vacation and getting to wort on 
the E = mc 2 paper). 

82. Einstein, "Does the Inertia of a Body Depend on Its Energy Content?," 
Annalen der Physik 18 (1905), received Sept. 27, 1905, CPAE 2: 24. 

83. For an insightful look at the background and ramifications of Einstein's 
equation, see Bodanis. Bodanis also has a useful website that includes 
further details: davidbodanis.com/books/emc2/notes/relativity/sigdev/ 
index.html. The calculation about the mass of a raisin is in Wolfson, 1 56. 

CHAPTER SEVEN: THE HAPPIEST THOUGHT 

1. Maja Einstein, xxi. 

2. Folsing, 202; Max Planck, Scientific Autobiography and Other Papers 
(New York: Philosophical Library, 1949), 42. 

3. More precisely, the definition that Richard Feynman uses in his Lectures 
on Physics (Boston: Addison-Wesley, 1989), 19-1 is, "Action in physics 
has a precise meaning. It is the time average of the kinetic energy of a 
particle minus the potential energy. The principle of least action then 
states that a particle will travel along the path that minimizes the dif- 
ference between its kinetic and potential energies." 

4. Folsing, 203; Einstein to Maurice Solovine, Apr. 27, 1906; Einstein tribute 
to Planck, 1913, CPAE 2: 267. 

5. Max Planck to Einstein, July 6, 1907; Hoffmann 1972, 83. 

6. Max Laue to Einstein, June 2, 1906. 

7. Hoffmann 1972, 84; Scelig 1956a, 78; Folsing, 212. 

8. Arnold Sommerfeld to Hendrik Lorentz, Dec. 26, 1 907, in Diana Kormos 
Buchwald, "The First Solvay Conference," in Einstein in Context (Cam- 
bridge, England: Cambridge University Press, 1993), 64. Sommerfeld is 
referring to the German physicist Emil Cohn, an expert in electrody- 
namics. 

9. Jakob Laub to Einstein, Mar. 1, 1908. 

10. Swiss Patent Office to Einstein, Mar. 1 3, 1 906. 



Notes 



11. Mileva Marie to Helene Savic, Dec. 1906. 

12. Einstein, "A New Electrostatic Method for the Measurement of Small 
Quantities of Electricity," Feb. 13, 1908, CPAE 2: 48; Overbye, 156. 

13. Einstein to Paul and/or Conrad Habicht, Aug. 16, Sept. 2, 1907, Mar. 17, 
June, July 4, Oct. 12, Oct. 22, 1908, Jan. 18, Apr. 15, Apr. 28, Sept. 3, 
Nov. 5, Dec. 17, 1909; Overbye, 156-158. 

14. Einstein, "On the Inertia of Energy Required by the Relativity Principle," 
May 14, 1907, CPAE 2: 45; Einstein to Johannes Stark, Sept. 25, 1907. 

15. Einstein to Bern Canton Education Department, June 17, 1907, CPAE 5: 
46; Folsing, 228. 

16. Einstein 1922c. 

1 7. Einstein, "Fundamental Ideas and Methods of Relativity Theory," 1920, 
unpublished draft of a paper for Nature magazine, CPAE 7: 31. The 
phrase he used was "gliicklichste Gedanke meincs Lebens." 

18. "Einstein Expounds His New Theory," New York Times, Dec. 3, 1919. 

19. Bernstein 1996a, 10, makes the point that Newton's thought exper- 
iments involving a falling apple and Einstein's involving an elevator 
"were liberating insights that revealed unexpected depths in common- 
place experiences." 

20. Einstein 1916, chapter 20. 

21. Einstein, "The Fundaments of Theoretical Physics," Science, May 24, 
1940, in Einstein 1954, 329. Sec also Sartori, 255. 

22. Einstein first used the phrase in a paper he wrote for the Annalen der 
Physik in Feb. 1912, "The Speed of Light and the Statics of the Gravita- 
tional Field," CPAE 4: 3. 

23. Janssen 2002. 

24. The gravitational field would have to be static and homogeneous and 
the acceleration would have to be uniform and rectilinear. 

25. Einstein, "On the Relativity Principle and the Conclusions Drawn from 
It," Jahrbuch der Radioaktivitat and Elektronik, Dec. 4, 1907, CPAE 2: 47; 
Einstein to Willem Julius, Aug. 24, 1911. 

26. Einstein to Marcel Grossmann, Jan. 3, 1908. 

27. Einstein to the Zurich Council of Education, Jan. 20, 1908; Folsing, 236. 

28. Einstein to Paul Gruner, Feb. 11, 1908; Alfred Kleiner to Einstein, Feb. 8, 
1908. 

29. Fluckiger, 117-121; Folsing, 238; Maja Einstein, xxi. 

30. Alfred Kleiner to Einstein, Feb. 8, 1908. 

3 1 . Friedrich Adler to Viktor Adler, June 19,1 908; Rudolph Ardelt, Friedrich 
Adler (Vienna: Osterreichischer Bundcsverlag, 1984), 165-194; Seelig 
1956a, 95; Folsing, 247; Overbye, 161. 

32. Frank 1947, 75; Einstein to Michele Besso, Apr. 29, 1917. 



33. Einstein to Jakob Laub, May 19, 1909; Reiser, 72. 

34. Friedrich Adler to Viktor Adler, July 1 , 1908; Einstein to Jakob Laub, July 
30, 1908. 

35. Einstein to Jakob Laub, May 19, 1909. 

36. Alfred Kleiner, report to the faculty, Mar. 4, 1909; Seelig 1956a, 166; 
Pais 1982, 185; Folsing, 249. 

37. Alfred Kleiner, report to faculty, Mar. 4, 1909. 

38. Einstein to Jakob Laub, May 19, 1909. 

39. Einstein, verse in the album of Anna Schmid, Aug. 1899, CPAE 1: 49. 

40. Einstein to Anna Meyer-Schmid, May 12, 1909. a 

41. Mileva Marie to Georg Meyer, May 23, 1909; Einstein to Georg Meyer, 
June 7, 1909; Einstein to Erika Schaerer-Meyer, July 27, 1951; Highfield 
and Carter, 125; Overbye, 164. 

42. Mileva, Marie to Helene Savic, late 1909, Sept. 3, 1909, inPopovic, 26-27. 

43. Seelig 1956a, 92; Dukas and Hoffmann, 5-7. 

44. Einstein to Arnold Sommerfeld, Jan. 14, 1908. 1 am grateful to Douglas 
Stone of Yale, who helped me with Einstein's early work on the quanta. 

45. Einstein lecture in Salzburg, "On the Development of Our View T s Con- 
cerning the Nature and Constitution of Radiation," Sept. 21, 1909, CPAE 
2: 60; Schilpp, 1 54; Armin Hermann, The Genesis of the Quantum Theory 
(Cambridge, Mass.; MIT Press, 1971), 66-69. 

46. Einstein to Arnold Sommerfeld, July 1910. As Einstein's friend Banesh 
Hoffmann quipped in The Strange Story of the Quantum (New York; 
Dover, 1959), "They could but make the best of it, and went around with 
woebegone faces sadly complaining that on Mondays, Wednesdays, and 
Fridays they must look upon light as a wave; on Tuesdays, Thursdays 
and Saturdays, as a particle. On Sundays they simply prayed." 

47. Discussion following Sept. 21, 1909, lecture in Salzburg, CPAE 2: 61. 

48. Einstein to Jakob Laub, Nov. 4 and 11, 1910. 

49. Einstein to Heinrich Zangger, May 20, 1912. 

CHAPTER EIGHT: THE WANDERING PROFESSOR 

1. The best and original work about Duhem's influence on Einstein is by 
Don Howard. See Howard 1990a, 2004. 

2. Friedrich Adler to Viktor Adler, Oct. 28, 1909, in Folsing, 258. 

3. Seelig 1956a, 97. 

4. Seelig 1956a, 113. 

5. Seelig 1956a, 99-104; Brian 1996, 76. 

6. Seelig 1956a, 102; Einstein to Arnold Sommerfeld, Jan. 19, 1909. 

7. Overbye, 185; Miller 2001, 229-231. 



A • > Notes 



8. Hans Albert Einstein interview, Gazette and Daily (York, Pa.), Sept. 20, 
1948; Seelig 1956a, 104; Highfield and Carter, 129. 

9. Einstein to Pauline Einstein, Apr. 28, 1910. 

10. Student petition, University of Zurich, June 23, 1910, CPAE 5: 210. 

11. Repeated in lecture by Max Planck, Columbia University spring 1909; 
Pais 1982, 192; Poising, 271. 

12. Einstein to Jakob Laub, Aug. 27, Oct. 11, 1910; Count Karl von Stiirgkh 
to Einstein, Jan. 13, 1911; Frank 1947, 98-101; Clark, 172-176; Folsing, 
271-273; Pais 1982, 192. 

13. Frank 1947, 104. Frank has the visit occuring in 1913, but in facj it 
occurred in Sept. 1910 when Einstein was in Vienna for his official in- 
terview about the Prague professorship. See notes in CPAE 5 (German 
version), p. 625. 

14. Einstein to Hendrik Lorentz, Jan. 27, 1911. 

15. Einstein to Jakob Laub, May 19, 1909. 

16. Einstein to Hendrik Lorentz, Feb. 15, 1911. 

17. Pais 1982, 8; Brian 1996, 78; Klein 1970a, 303. The Ehrenfest description 
is from a draft of his eulogy for Lorentz. 

18. Einstein, "Address at the Grave of Lorentz" (1928), in Einstein 1954, 73; 
Einstein, "Message for Hundredth Anniversary of the Birth of Lorentz" 
(1953), in Einstein 1954, 73. See also Bucky, 114. 

19. Mileva Marie to Helene Savic, Jan. 1911, in Popovic, 30; Einstein to Hein- 
rich Zangger, Apr. 7, 1911. 

20. Frank 1947, 98. 

21. Max Brod, The Redemption of Tycho Brake (New York: Knopf, 1928); 
Seelig 1956a, 121; Clark, 179; Highfield and Carter, 138. 

22. Einstein to Paul Ehrenfest, Jan. 26, Feb. 12, 1912. 

23. Einstein, "Paul Ehrenfest: In Memoriam," written in 1934 for a Leiden 
almanac and reprinted in Einstein 1950a, 132. 

24. Klein 1970a, 175-178; Seelig 1956a, 125; Folsing, 294; Clark, 194; Brian 
1996, 83; Highfield and Carter, 142. 

25. Einstein to Paul Ehrenfest, Mar. 10, 1912; Einstein to Alfred Kleiner, Apr. 
3, 1912; Einstein to Paul Ehrenfest, Apr. 25, 1912. Einstein to Heinrich 
Zangger, Mar. 17, 1912: "I would like to see him my successor here. 
But his fanatical atheism makes that impossible." Zangger's letter was 
part of material released in 2006 and is published as CPAE 5: 374a in a 
supplement to vol. 10. 

26. Dirk van Delft, "Albert Einstein in Leiden," Physics Today Apr. 2006, 57. 

27. Einstein to Heinrich Zangger, Nov. 7, 1911. 

28. An invitation from Ernest Solvay, June 9, 1911, CPAE 5: 269; Einstein to 
Michele Besso, Sept. 11, Oct. 21, 1911. 



^H^l VY 



29. Einstein, "On the Present State of the Problem of Specific Heats," Nov. 
3, 191 1, CPAE 3: 26; the quote about "really exist in nature" appears on 
p. 421 of the English translation of vol. 3. 

30. Discussion following Einstein lecture, Nov. 3, 1911, CPAE 3: 27. 

31. Einstein to Heinrich Zanggcr, Nov. 7 and 15, 1911, 

32. Einstein to Michele Besso, Dec. 26, 191 1. 

33. Bernstein 1996b, 125. 

34. Einstein to Heinrich Zangger, Nov. 7, 1911. 

35. Einstein to Marie Curie, Nov. 23, 191 1. (This letter is included at the be- 
ginning of CPAE vol. 8, not vol. 5, where it would have fit chronologically 
had this letter been available when that volume was published.) 

36. Mileva Marie to Einstein, Oct. 4, 1911. 

37. Overbye, 201. Einstein's quote is from a letter to Carl Seelig, May 5, 1952. 

38. Reiser, 126. 

39. Highfield and Carter, 145. 

40. Einstein to Elsa Einstein Lowenthal, Apr. 30, 1912; regarding her keeping 
the letters, CPAE 5: 389 (German edition), footnote 12. 

41. Einstein to Elsa Einstein, Apr. 30, 1912; Einstein "scratch notebook," 
CPAE 3 (German edition), appendix A; CPAE 5: 389 (German edition), 
footnote 4. 

42. Einstein to Elsa Einstein, May 7 and 12, 1912. 

43. Einstein to Michele Besso, May 13, 1911; Einstein to Hans Tanner, Apr. 
24, 1911; Einstein to Alfred and Clara Stern, Mar. 17, 1912. 

44. Mileva Marie to Helene Savic, Dec. 1 91 2, in Popovic, 106. 

45. Willem Julius to Einstein, Sept. 17, 1911; Einstein to Willem Julius, Sept. 
22, 1911. 

46. Heinrich Zangger to Ludwig Forrer, Oct. 9, 1911; CPAE 5: 291 (German 
edition), footnote 2; CPAE 5: 305 (German edition), footnote 2. 

47. Einstein to Heinrich Zangger, Nov. 15, 1911. 

48. Einstein to Willem Julius, Nov. 16, 191 1. 

49. Marie Curie, letter of recommendation, Nov. 17, 1911; Seelig 1956a, 134; 
Folsing, 291; CPAE 5: 308 (German edition), footnote 3. 

50. Henri Poincare, letter of recommendation, Nov. 1911; Seelig 1956a, 135; 
Galison, 300; Folsing, 291; CPAE 5: 308 (German edition), footnote 3, 

51. Einstein to Alfred and Clara Stern, Feb. 2, 1912. 

52. Articles appeared in Vienna's weekly paper Montags-Revue on July 29, 
1912, and Prague's Prager Tagblatt on May 26 and Aug. 5, 1912. CPAE 
5: 414 (German edition), footnotes 2, 3, 1 1; Einstein statement, Aug. 3, 
1912. 

53. Einstein to Ludwig Hopf, June 12, 191 2. 



1 • T Notes 



54. Overbye, 234, 243; Highfield and Carter, 153; Seelig 1956a, 112. 

55. In a letter from Einstein to Elsa Einstein, July 30, 1914, he recalls how 
she kidded him for including his new address in the May 7, 1912, letter 
in which he declared they must quit corresponding. 

56. Einstein to Elsa Einstein, ca. Mar. 14, 1913. 

57. Einstein to Elsa Einstein, Mar. 23, 1913. 

58. Seelig 1956a, 244; Levenson, 2; CPAE 5: 451, (German edition), footnote 
2; Clark, 213; Overbye, 248; Folsing, 329. The editors of the collected pa- 
pers use the white handkerchief, based on a letter by Nernst's daughter, 
while other accounts use the red rose, based on the account that Seelig 
was given. : 

59. Max Planck, Walther Nernst, Heinrich Rubens, and Emil Warburg to the 
Prussian Academy, June 12,1913, CPAE 5: 445. 

60. Seelig 1956a, 148. 

61. Einstein to Jakob Laub, July 22, 1913. 

62. Einstein to Paul Ehrenfest, late Nov. 1913. 

63. Einstein to Hendrik Lorentz, Aug. 14, 1913. 

64. Einstein to Heinrich Zanggcr, June 27, 1914, CPAE 8: 5a, released in 2006 
and published as a supplement to CPAE vol. 10. 

65. Einstein to Elsa Einstein, July 14, 19, before July 24, and Aug. 13, 1913. 

66. Einstein to Elsa Einstein, after Aug. 11, 1913. 

67. Einstein to Elsa Einstein, after Aug. 1 1 and Aug. 11, 1913. 

68. Eve Curie, Madame Curie (New York: Doubleday, 1937), 284; Folsing, 
325; Highfield and Carter, 157. 

69. The baptism took place at the St. Nicholas Church in Novi Sad on Sept. 
21, 1913. Hans Albert Einstein to Dord Krstic, Nov. 5, 1970; Elizabeth 
Einstein, 97; Highfield and Carter, 159; Overbye, 25 5; Einstein to Hein- 
rich Zangger, Sept. 20, 1913; Seelig 1956a, 1 13. 

70. Einstein to Elsa Einstein, Oct. 10, 1913. 

71. Einstein to Elsa Einstein, Oct. 16, 1913. 

72. Einstein to Elsa Einstein, before Dec. 2, 1913. 

73. Einstein to Elsa Einstein, after Dec. 21 and Aug. 11, 1913. 

74. Einstein to Elsa Einstein, after Dec. 21, 1913. 

75. Einstein to Elsa Einstein, after Feb. 11, 1914; Lisbeth Hurwitz diary, cited 
in Overbye, 265. 

76. Marianoff, 1; Einstein to Mileva Marie, Apr. 2, 1914. 

77. Einstein to Paul Ehrenfest, ca. Apr. 10, 1914; Paul Ehrenfest to Einstein, 
ca. Apr. 10, 1 914; Highfield and Carter, 167. 

78. Whitrow, 20. 

79. Einstein to Heinrich Zangger, June 27, 1914, CPAE 8: 1 6a, made available 
in 2006 and printed in a supplement to vol. 10. 



80. Einstein, Memorandum to Mileva Marie, ca. July 18, 1914, CPAE 8: 22. 
See also appendix, CPAE 8b (German edition), p. 1032, for a memo from 
Anna Besso-Winteler to Heinrich Zangger, Mar. 1918, about the Einstein 
breakup. 

81. Einstein to Mileva Marie, ca. July 18 and July 18, 1914. 

82. CPAE 8a: 26 (German edition), footnote 3; memo from Anna Besso- 
Winteler to Heinrich Zangger, Mar. 1918, CPAE 8b (German edition), p. 
1032; Overbye, 268. 

83. Einstein to Elsa Einstein, July 26, 1914. 

84. Einstein to Elsa Einstein, after July 26, 1914. 

85. Einstein to Elsa Einstein, July 30, 1914 (two letters); Michele Bes$o to 
Einstein, Jan. 17, 1928 (recalling the breakup); Pais 1982, 242; Folsing, 
338. 

86. Einstein to Elsa Einstein, after Aug. 3, 1914. 

87. Einstein to Mileva Marie, Sept. 15, 1914, contains the poisoning allega- 
tion. Many other letters in 1914 detail their struggle over money, furni- 
ture, and treatment of the children. 

CHAPTER NINE: GENERAL RELATIVITY 

1. Renn and Sauer 2006, 117. 

2. The description of the equivalence principle follows the formulation 
that Einstein used in his yearbook article of 1 907 and his comprehensive 
general relativity paper of 1916. Others have subsequently modified it 
slightly. See also Einstein, "Fundamental Ideas and Methods of Relativ- 
ity Theory," 1920, unpublished draft of a paper for Nature magazine, 
CPAE 7: 3 1 . 

Some of this chapter draws from a dissertation by one of the editors 
of the Einstein Papers Project: Jeroen van Dongen, "Einstein's Unifica- 
tion: General Relativity and the Quest for Mathematical Naturalness," 
2002. He provided a copy to me along with guidance and editing for 
this chapter. This chapter also follows the research findings of other 
scholars studying Einstein's general relativity work. I am grateful to van 
Dongen and others who met with me and helped me on this chapter, in- 
cluding Tilman Sauer, Jiirgen Renn, John D. Norton, and Michel Janssen. 
This chapter draws on their work and also that of John Stachel, all listed 
in the bibliography. 

3. Einstein, "The Speed of Light and the Statics of the Gravitational Field," 
Annalen derPhysik (Feb. 1912), CPAE 4: 3; Einstein 1922c; Janssen 2004, 
9. In his 1907 and 1911 papers, Einstein refers to it as the "equiva- 
lence hypothesis," but in this 1912 paper, he raises it to the status of 
an Aequivalenzprinzip. 

4. Einstein, "On the Influence of Gravitation on the Propagation of Light," 
Annalen derPhysik (June 21): 1911, CPAE 3: 23. 



1 • o Notes 

5. Einstein to Erwin Freundlich, Sept. 1, 1911. 

6. Stachel 1989b. 

7. Record and grade transcript, CPAE 1: 25; Adolf Hurwitz to Hermann 
Bleuler, July 27, 1900, CPAE 1: 67; Einstein to Mileva Marie, Dec. 28, 
1901. 

8. Folsing, 314; Pais 1982, 212. 

9. Hartle, 13. 

10. Einstein to Arnold Sommerfeld, Oct. 29, 1912. 

11. Einstein, foreword to the Czech edition of his popular book Relativity, 
1923; see utf.mff.cuni.cz/Relativity/Einstein.htm. In it Einstein writes, 
"The decisive idea of the analogy between the mathematical formulation 
of the theory and the Gaussian theory of surfaces came to me only in 
1912 after my return to Zurich, without being aware at that time of the 
work of Riemann, Ricci, and Levi-Civita. This was first brought to my 
attention by my friend Grossmann." Einstein 1922c: "I realized that the 
foundations of geometry have physical significance. My dear friend the 
mathematician Grossmann was there when I returned from Prague to 
Zurich. From him I learned for the first time about Ricci and later about 
Riemann." 

12. Sartori, 275. 

13. Amir Aczel, "Riemann's Metric," in Aczel 1999, 91-101; Hoffmann 1983, 
144-151. 

14. 1 am grateful to Tilman Sauer and Craig Copi for help with this section. 

15. Janssen 2002; Greene 2004, 72. 

16. Calaprice, 9; Fliickiger, 121. 

1 7. The Zurich Notebook is in CPAE 4: 10. An online facsimile is available at 
echo.mpiwg-berlin.mpg.de/content/relativityrevolution/jnul. See also 
Janssen and Renn. 

18. Norton 2000, 147. See also Renn and Sauer 2006, 151. 1 am grateful to 
Tilman Sauer for his editing of this section. 

19. Einstein, Zurich Notebook, CPAE 4: 10 (German edition), p. 39 has the 
first notations of what became known as the Einstein tensor. 

20. An explanation of this dilemma is in Renn and Sauer 1997, 42-43. The 
mystery of why Einstein in early 1913 could not find the correct gravi- 
tational tensor— and the issue of his understanding of coordinate con- 
dition options is addressed nicely in Renn 2005b, 11-14. He builds on, 
and suggests some revisions to, the conclusions of Norton 1984. 

21. Norton, Janssen, and Sauer have all suggested that Einstein's bad ex- 
perience in 1913 of abandoning a mathematical strategy for a physical 
one, and his subsequent belated success with a mathematical strategy, 
is reflected in the views he expressed in his 1933 Spencer lecture at Ox- 
ford and also his approach in the later decades of his life to finding a 
unified field theory. 



22. Einstein, "Outline [fnrvvurfl of a Generalized Theory of Relativity and of 
a Theory of Gravitation" (with Marcel Grossmann), before May 28, 1913, 
CPAE 4: 13; Janssen 2004; Janssen and Renn. 

23. Einstein to Elsa Einstein, Mar. 23, 1913. 

24. Einstein-Besso manuscript, CPAE 4: 14; Janssen, 2002. 

25. Einstein, "On the Foundations of the General Theory of Relativity,' 1 
Annalen der Physik (Mar. 6, 1918), CPAE 7: 4. A vivid explanation of 
Newton's bucket and how it connects to relativity is in Greene 2004, 
23-74. Einstein is largely responsible for inferring how Mach would 
regard an empty universe. See Norton 1995c; Julian Barbour, "General 
Relativity as a Perfectly Machian Theory," Carl Hoefer, "Einstein's for- 
mulation of Mach's Principle," and Hubert Goenner, "Mach's Principle 
and Theories of Gravity," all in Barbour and Pfister. 

26. Janssen 2002, 14; Janssen 2004, 1 7; Janssen 2006. Janssen has done im- 
portant work analyzing the Einstein-Besso collaborations of 1913. Re- 
productions of the Einstein-Besso manuscript and other related docu- 
ments, along with an essay by Janssen on their significance, is in a 288- 
page catalogue from Christie's, which auctioned the originals on Oct. 
4, 2002. (The 50-page Einstein-Besso manuscript sold for $595, 000.) 
For an example of how Einstein dismissed Besso's suggestion that the 
Minkowski metric in rotating coordinates wasn't a valid solution to the 
Entwurf field equations-and how Einstein kept feeling that the Entwurf 
did indeed comply with Mach's principle— see Einstein to Michele Besso, 
ca. Mar. 10, 1914. 

27. Einstein to Ernst Mach, June 25, 1913; Misner, Thorne, and Wheeler, 544. 

28. Einstein to Hendrik Lorentz, Aug. 14, 1913. But two days later, he wTites 
Lorentz again to say that he has resigned himself to the belief that co- 
variance is impossible: "Only now, after this ugly dark spot seems to 
have been eliminated, does the theory give me pleasure." Einstein to 
Hendrik Lorentz, Aug. 16, 1913. 

29. The hole argument basically said that a generally covariant gravitational 
theory would be indcterministic. Generally covariant field equations 
could not determine the metric field uniquely. A full specification of 
the metric field outside of some small region that was devoid of matter, 
known as "the hole," would not be able to fix the metric field within that 
region. See Stachel 1989b; Norton 2005b; Janssen 2004. 

30. Einstein to Ludwig Hopf, Nov. 2, 191 3. See also Einstein to Paul Ehren- 
fest, Nov. 7, 1913: "It can be proved that generally covariant equations 
that determine the field completely from the matter tensor cannot exist 
at all. Can there be anything more beautiful than this, that the necessary 
specialization follows from the conservation laws? Thus, the conserva- 
tion laws determine the surfaces that, from among all the surfaces, are 
to be privileged as coordinate surfaces. We can designate these privi- 
leged surfaces as planes, since we are left with linear substitutions as 



W Notes 



the only ones that are justified." Einstein's clearest explanation of the 
hole argument is "On the Foundations of the Generalized Theory of Rel- 
ativity and the Theory of Gravitation," Jan. 1914, CPAE 4: 25. 

31. When Einstein appeared at the annual convocation of German-speaking 
scientists in Sept. 1913, the rival gravitation theorist Gustav Mie rose to 
launch a "lively" attack on him and subsequently published a violent 
polemic that displayed a vitriol far beyond anything explained by sci- 
entific disagreements. Einstein also engaged in a bitter debate with Max 
Abraham, whose own gravitational theory Einstein had attacked with 
great relish throughout 1912. Report on the Vienna conference, Sept. 
23, 1913, CPAE 4: 17. * 

32. Einstein to Heinrich Zangger, ca. Jan. 20, 1914. 

33. Einstein to Heinrich Zangger, Mar. 10, 1914. Jiirgen Renn has pointed 
out that the 1913-1915 period of defending and refining the Entwurf, 
even though it did not save that theory, did help Einstein to better 
understand the difficulties that seemed to bedevil the tensors he had 
explored in the mathematical strategy. "Practically all of the technical 
problems Einstein had encountered in the Zurich notebook with can- 
didates derived from the Riemann tensor were actually resolved in this 
period in the course of his examination of problems associated with the 
Entwurf theory" Renn 2005b, 16. 

34. Einstein to Envin Freundlich, Jan. 8, 1912, mid-Aug. 1913; Einstein to 
George Hale, Oct. 14, 1913; George Hale to Einstein, Nov. 8, 1913. 

35. Clark, 207. 

36. Einstein to Erwin Freundlich, Dec. 7, 1913. 

37. Einstein to Erwin Freundlich, Jan. 20, 1914. 

38. Folsing, 356-357. 

39. Einstein to Paul Ehrenfest, Aug. 19, 1914. 

40. Ibid. 

41. Einstein to Paolo Straneo, Jan. 7, 1915. 

42. For a good description from which this is drawn, see Levenson, espe- 
cially 60-65. 

43. Elon, 277, 303-304. 

44. Folsing, 344. 

45. Einstein to Hans Albert Einstein, Jan. 25, 1915. 

46. Nathan and Norden, 4; Elon, 326. Also translated as the "Manifesto to 
the Civilized World." 

47. Einstein to Georg Nicolai, Feb. 20, 1915. The full text is in CPAE 6: 8, 
and Nathan and Norden, 5. Clark, 228, makes the case that some of the 
writing was Einstein's. See also Wolf William Zuelzer, The Nicolai Case 
(Detroit: Wayne State University Press, 1982); Overbye, 273; Levenson, 
63; Folsing, 346-347; Elon, 328. 



48. Nathan and Norden, 9; Overbye, 275-276; Folsing, 349; Clark, 238. 

49. Einstein to Romain Rolland, Sept. 15, 1915; CPAE 8a: 1 18 (German edi- 
tion), footnote 2; Romain Rolland diary, cited in Nathan and Norden, 16; 
Folsing, 366. 

50. Einstein to Paul Hertz, before Oct. 8, 1915; Paul Hertz to Einstein, Oct. 
8, 1915; Einstein to Paul Hertz, Oct. 9, 1915. 

51. Einstein, "My Opinion on the War," Oct. 23-Nov. 11, 1915, CPAE 6: 20. 

52. Einstein to Heinrich Zangger, after Dec. 27, 1914, CPAE 8: 41a, in sup- 
plement to vol. 10. 

53. Hans Albert Einstein to Einstein, two postcards, before Apr. 4, 1915, 
part of the family correspondence trust that was under seal until 2006. 
CPAE 8: 69a, 8: 69b, in supplement to vol. 1 0. 

54. Einstein to Hans Albert Einstein, ca. Apr. 4, 1915. 

55. Einstein to Heinrich Zangger, July 16, 1915. 

56. Einstein to Elsa Einstein, Sept. 11, 1915; Einstein to Heinrich Zangger, 
Oct. 15, 1915: Einstein to Hans Albert Einstein, Nov. 4, 1915. For Ein- 
stein's complaint that he was barely able to see his boys during the Sept. 
1916 visit, see Einstein to Mileva Marie, Apr. 1, 1916: "I hope that this 
time you will not again withhold the boys almost entirely from me." 

57. Einstein to Heinrich Zangger, Oct. 15, 1915; Michele Besso to Einstein, 
ca. Oct. 30, 1915. 

58. Once again, I have drawn on the works of Jiirgen Renn, Tilman Sauer, 
John Stachel, Michel Janssen, and John D. Norton. 

59. Horst Kant, "Albert Einstein and the Kaiser Wilhelm Institute for Physics 
in Berlin," in Renn 2005d, 168-170. 

60. Wolf-Dieter Mechler, "Einstein's Residences in Berlin," in Renn 200 5 d, 
268. 

61. Janssen 2004, 29. 

62. Einstein to Heinrich Zangger, July 7, ca. July 24, 1915; Einstein to Arnold 
Sommerfeld, July 15, 1915. 

63. Specifically, the issue was whether the Entwurf field equations w 7 ere in- 
variant under the non-autonomous transformation to rotating coordi- 
nates in the case of the Minkowski metric in its standard diagonal form. 
Janssen 2004, 29. 

64. Michele Besso memo to Einstein, Aug. 28, 1913; Janssen 2002; Norton 
2000, 149; Einstein to Erwin Freundlich, Sept. 30, 191 5. 

65. Einstein to HendrikLorentz, Oct. 12, 1915. Einstein describes his Octo- 
ber 1915 breakthroughs in a subsequent letter to Lorentz and another 
one to Arnold Sommerfeld. Einstein to Hendrik Lorentz, Jan. 1, 1916: 
"Trying times awaited me last fall as the inaccuracy of the older gravi- 
tational field equations gradually dawned on me. I had already discov- 
ered earlier that Mercury's perihelion motion had come out too small. 



"I * <\ Notes 



In addition, I found that the equations were not covariant for substi- 
tutions corresponding to a uniform rotation of the new reference sys- 
tem. Finally, I found that the consideration I made last year on the de- 
termination of Lagrange's, H function for the gravitational field was 
thoroughly illusory, in that it could easily be modified such that no re- 
stricting conditions had to be attached to H, thus making it possible 
to choose it completely freely. In this way I came to the conviction that 
introducing adapted systems was on the wrong track and that a more 
broad-reaching covariance, preferably a general covariance, must be re- 
quired. Now general covariance has been achieved, whereby nothing is 
changed in the subsequent specialization of the frame of reference ... 
I had considered the current equations in essence already three years 
ago together with Grossmann, who had brought my attention to the 
Riemann tensor." Einstein to Arnold Sommerfeld, Nov. 28, 1915: "In the 
last month I had one of the most stimulating and exhausting times of 
my life, and indeed also one of the most successful. For I realized that 
my existing gravitational field equations were untenable! The follow- 
ing indications led to this: 1) I proved that the gravitational field on a 
uniformly rotating system does not satisfy the field equations. 2) The 
motion of Mercury's perihelion came to 18" rather than 45" per cen- 
tury. 3) The covariance considerations in my paper of last year do not 
yield the Hamiltonian function H. When it is properly generalized, it 
permits an arbitrary H. From this it was demonstrated that covariance 
with respect to 'adapted' coordinate systems was a flop," 

66. Norton 2000, 152. 

67. There is a subtle divergence of opinion among the group of general rela- 
tivity historians about the extent of his purported shift from the phys- 
ical to the mathematical strategy 7 in Oct. -Nov. 1915. John Norton has 
argued that Einstein's "new tactic was to reverse his decision of 1913" 
and go back to a mathematical strategy, emphasizing a tensor anal- 
ysis that would produce general covariance (Norton 2000, 151). Like- 
wise, Jeroen van Dongen says the shift in tactics was clear: "Einstein 
immediately got hold of the way out of the Entxvurfs quagmire: he re- 
turned to the mathematical requirement of general covariance that he 
had abandoned in the Zurich notebook" (van Dongen, 25). Both schol- 
ars produce quotes from Einstein's later years in which he claims that 
the big lesson he learned was to trust a mathematical strategy. On the 
other side, Jiirgen Renn and Michel Janssen say that Norton and van 
Dongen (and the older Einstein in his hazy memory) make too much 
of this shift. Physical considerations still played a major role in finding 
the final theory in Nov. 1915. "In our reconstruction, however, Einstein 
found his way back to the generally-covariant field equations by making 
one important adjustment to the Entwurf theory, a theory born almost 



entirely out of physical considerations ... That mathematical consider- 
ations pointed in the same direction undoubtedly inspired confidence 
that this was the right direction, but guiding him along this path were 
physical not mathematical considerations" (Janssen and Renn, 13; the 
quote I use in the text is on p. 10). Also, Janssen 2004, 35: "Whatever he 
believed, said, or wrote about it later on, Einstein only discovered the 
mathematical high road to the Einstein field equations after he had al- 
ready found these equations at the end of a poorly paved road through 
physics." 

68. Einstein to Arnold Sommerfeld, Nov. 28, 1915. 

69. Einstein, "On the General Theory of Relativity," Nov. 4, 1915, CPAE 6: 
21. 

70. Einstein to Michele Besso, Nov. 1 7, 1915: Einstein to Arnold Sommerfeld, 
Nov. 28, 1915. 

71. Einstein to Hans Albert Einstein, Nov. 4, 1915. 

72. Einstein to David Hilbert, Nov. 7, 1915. 

73. Overbye, 290. 

74. Einstein, "On the General Theory of Relativity (Addendum)," Nov. 11, 
1915, CPAE 6: 22; Renn and Sauer 2006, 276; Pais 1982, 252. 

75. Einstein to David Hilbert, Nov. 12, 191 5. 

76. Einstein to Hans Albert Einstein, Nov. 15, 1915; Einstein to Mileva Marie, 
Nov. 15, 1915; Einstein to Heinrich Zangger, Nov. 1 5, 1915 (released in 
2006 and printed in supplement to vol. 10). 

77. Einstein to David Hilbert, Nov. 15, 1915. 

78. Einstein, "Explanation of the Perihelion Motion of Mercury from the 
General Theory of Relativity," Nov. 1 8, 1915, CPAE 6: 24. 

79. Pais 1982, 253; Einstein to Paul Ehrenfest, Jan. 17, 1916; Einstein to 
Arnold Sommerfeld, Dec. 9, 1915. 

80. Einstein to David Hilbert, Nov. 18, 1915. 

81. David Hilbert to Einstein, Nov. 19, 1915. 

82. The equation has been expressed in many w 7 ays. The one I use follows 
the formulation Einstein used in his 1921 Princeton lectures. The entire 
left-hand side of the equation can be expressed more compactly as what 
is now known as the Einstein tensor: G pv . 

83. Overbye, 293; Aczel 1999, 117; archive.ncsa.uiuc.edu/Cyberia/NumRel/ 
EinsteinEquations.html#intro. A variation of Wheeler's quote is on p. 
5 of the book he coauthored with Charles Misner and Kip Thorne, 
Gravitation. 

84. Greene 2004, 74. 

85. Einstein, "The Foundations of the General Theory of Relativity," Annalen 
derPhysik (Mar. 20, 1916), CPAE 6: 30. 



1 > > Notes 

8G. Einstein to Heinrich Zangger, Nov. 26, 191 5; Einstein to Michele Bcsso, 
Nov. 30, 1915. 

87. Thorne, 1 19. 

88. For an analysis of Hilbert's contribution, sec Saucr 1999, 529-575; 
Sauer 2005, 577-590. Papers describing Hilbert's revisions include 
Corry, Renn, and Stachel; Sauer 2005. For a flavor of the controversy, 
see also John Earman and Clark Glymour, "Einstein and Hilbert: Two 
Months in the History of General Relativity," Archive for History of 
Exact Sciences (1978): 291; A. A. Logunov, M. A. Mestvirishvili, and 
V. A. Petrov, "How Were the Hilbert-Einstein Equations Discovered?," 
Uspekhi Fizicheskikh Nauk 174, no. 6 (June 2004): 663-678; Christo- 
pher Jon Bjerknes, Albert Einstein: The Incorrigible Plagiarist, avail- 
able at home.comcast.net/~xtxinc/AEIPBook.htm; John Stachel, "Anti- 
Einstein Sentiment Surfaces Again," Physics World, Apr. 2003, physic- 
sweb.org/articles/review/ 16/4/2/ 1; Christopher Jon Bjerknes, "The 
Author of Albert Einstein: The Incorrigible Plagiarist Responds to John 
Stachel's Personal Attack," home.comcast.net/-xtxinc/Response.htm; 
Friedwardt Winterberg, "On 'Belated Decision in the Hilbert-Einstein 
Priority Dispute,'" Zeitschrift fuer Naturforschung A, (Oct. 2004): 715- 
719, www . physics . unr . cdu / faculty / winterberg / Hilbert-Einstein.pdf; 
David Rowe, "Einstein Meets Hilbert: At the Crossroads of Physics and 
Mathematics," Physics in Perspective 3, no. 4 (Nov. 2001): 379. 

89. Reid, 142. Although this comment is cited in other secondary sources as 
well, Tilman Sauer of the Einstein Papers Project, who is writing a book 
on Hilbert, says he has never found a primary source for it. 

90. Einstein to David Hilbert, Dec. 20, 1915. 

91. Einstein to Arnold Sommerfeld, Dec. 9, 1915; Einstein to Heinrich Zang- 
ger, Nov. 26, 1915. 

92. It is a contentious question as to whether general relativity actually suc- 
ceeds in making all forms of motion and all frames of reference equiv- 
alent. It can certainly be said that two observers in nonuniform rel- 
ative motion can each legitimately view himself as "at rest" and the 
other as affected by a gravitational field. That does not necessarily 
mean (as Einstein sometimes seemed to believe and at other times not) 
that two observers in nonuniform relative motion are always physi- 
cally equivalent, especially when it comes to rotation. See, for exam- 
ple, Norton 1995b, 223-245; Janssen 2004, 8-12; Don Howard, "Point 
Coincidences and Pointer Coincidences," in Goenner et al. 1999, 463; 
Robert Rynasiewicz, "Kretschmann's Analysis of Covariance and Rel- 
ativity Principles," in Goenner el al. 1999, 431; Dennis Diek, "Another 
Look at General Covariance and the Equivalence of Reference Frames," 
Studies in the History and Philosophy of Modern Physics 37 (Mar. 2006): 
174. 



93. Folsing, 374; Clark, 252. 

94. Einstein to Michele Besso, Dec. 10, 1915. 



CHAPTER TEN: DIVORCE 

1. Michele Besso to Einstein, Nov. 29, 1915; Einstein to Michele Besso, Nov. 
30, 1915; Neffe, 192. 

2. Hans Albert Einstein to Einstein, before Nov. 30, 1915; Einstein to Hans 
Albert Einstein, Nov. 30, 1915. 

3. Michele Besso to Einstein, Nov. 30, 1915. See also Einstein to Heinrich 
Zangger, Dec. 4, 1915: "The boy's soul is being systematically poisoned 
to make sure that he doesn't trust me." 

4. Einstein to Mileva Marie, Dec. 1 and 10, 191 5. 

5. Einstein to Hans Albert Einstein, Dec. 23 and 25, 1915. Einstein wrote 
a similar postcard to Hans Albert on Dec. 18, 1915. Einstein to Hans 
Albert Einstein, Mar. 11,1916. 

6. Einstein to Heinrich Zangger, Nov. 26, 1915; Einstein to Michele Besso, 
Jan. 3. 1916. 

7. Overbye, 300. 

8. Einstein to Mileva Marie, Feb. 6, 1916. 

9. Einstein to Mileva Marie, Mar. 12, Apr. 1, 1916; Neffe, 194. 

10. Einstein to Mileva Marie, Apr. 1 and 8, 1916; Einstein to Michele Besso, 
Apr. 6, 191 6; Michele Besso to Heinrich Zangger, Apr. 12, 1916, CPAE 8: 
211 (German edition), footnote 2. 

11. Einstein to Elsa Einstein, Apr. 12 and 15, 1916. See also Einstein to Elsa 
Einstein, Apr. 10, 1916, in the sealed family correspondence released in 
2006, CPAE 8:211a: "My relationship with him is becoming very warm." 

12. Einstein to Elsa Einstein, Apr. 21, 1916. See also Einstein to Heinrich 
Zangger, July 11, 1916: "Following an exceedingly nice Easter excursion, 
the subsequent days in Zurich brought on a complete chilling in a way 
that is not quite explicable to me." 

13. Einstein to Heinrich Zangger, July 11, 1916; Einstein to Michele Besso, 
July 14, 1916. See CPAE 8: 233 (German edition), footnote 4, for Zangger 
being the other person referred to in the letter. 

14. Pauline Einstein to Elsa Einstein, Aug. 6, 1916, in Overbye, 301. 

15. Einstein to Michele Besso, July 14, 1916; Michele Besso to Einstein, July 
17, 1916; CPAE 8: 239 (German version), footnote 2. 

16. Einstein to Michele Besso, July 21, 1916, two letters. 

17. CPAE 8: 241 (German edition), footnotes 3, 4; Einstein to Heinrich Zang- 
ger, July 25, 1916; Heinrich Zangger to Michele Besso, July 31, 1916. 

18. Einstein to Heinrich Zangger, Aug. 18, 1916; Einstein to Hans Albert 
Einstein, July 25, 1916. See also Einstein to Heinrich Zangger, Mar. 10, 
1917. 



Notes 



19. Einstein to Michele Besso, Aug. 24, 1916; Einstein to Hans Albert Ein- 
stein, Sept. 26, 1916. 

20. Hans Albert Einstein to Einstein, before Nov. 26, 1916. 

21. Einstein to Michele Besso, Oct. 31, 1916. 

22. Einstein to Helenc Savic, Sept. 8, 1916. 

23. Einstein, "The Foundation of the General Theory of Relativity," Mar. 20, 
1916, CPAE 6: 30. 

24. Einstein, On the Special and the General Theory of Relativity, Dec. 1916, 
CPAE 6; 42, and many popular editions; Michelmore, 63. For an Internet 
version of Einstein book, seebartleby.com/173/ or www.gutenberg.OjTg/ 
etext/5001. 

25. Einstein, "Principles of Research," 1918, in Einstein 1954, 224. 

26. Einstein to Heinrich Zangger, Jan. 16, 1917; Clark, 241. 

27. Clark, 248; Highfield and Carter, 183; Overbye, 327; Einstein to Paul 
Ehrenfest, Feb. 14, 1917; Einstein to Heinrich Zangger, Dec. 6, 1917. 

28. Einstein to Michele Besso, Mar. 9, 1917; Einstein to Heinrich Zangger, 
Feb. 16 and Mar. 10, 1917. 

29. Einstein to Paul Ehrenfest, May 25, 1917. 

30. Einstein to Heinrich Zangger, June 12, 1917. 

31. Einstein to Mileva Marie, Jan. 31, 1918. 

32. Mileva Marie to Einstein, Feb. 9, 1918, from family trust correspondence, 
CPAE 8: 461a, in supplement to vol. 10. 

33. Mileva Marie to Einstein, after Feb. 6, 1918. The Feb. 9 letter from the 
family trust correspondence, footnote 32 above, was unsealed in 2006. 
It clearly comes before the one that was dated "after Feb. 6" by the 
Einstein papers editors. 

34. Overbye, 338-339. 

35. Mileva Marie to Einstein, Apr. 22, 1918. 

36. Einstein to Mileva Marie, Apr. 15, 23, 26, 1918. 

37. Maja Winteler-Einstein to Einstein, Mar. 6, 1918, family foundation cor- 
respondence, unsealed in 2006, CPAE 8: 475b, in supplement to vol. 10. 

38. Einstein to Anna Besso, after Mar. 4, 1918. 

39. Anna Besso to Einstein, after Mar. 4, 1918. 

40. Mileva Marie to Einstein, before May 23, L918; Einstein to Mileva Marie, 
June 4, 1918. See also Vero Besso (Anna and Michele's son) to Einstein, 
Mar. 28, 1918, family trust correspondence: "The postcard you sent to 
my mother was really not nice ... Her words would not have offended 
you in any way if you had heard them yourself; you would just have 
laughed and would have toned down their sense a little." 

41. Mileva Marie to Einstein, Mar. 17, 1918: "My state of health is now such 
that 1 can lie dow r n quite well at home; although 1 can't get up, I can 



very well occupy myself quite a considerable amount with the children, 
and this makes me very happy and contributes much to my well-being." 
Einstein to Heinrich Zangger, May 8, 1918. 

42. Einstein to Heinrich Zangger, May 8, 1 918. 

43. Einstein to Max Born, after June 29, 1918; Einstein to Michele Besso, July 
29, 1918. 

44. Einstein to Hans Albert Einstein, after June 4, 1918. 

45. Einstein to Hans Albert Einstein, after June 19, 1918. 

46. Hans Albert Einstein to Einstein, ca. July 17, 1918; Einstein to Eduard 
Einstein, ca. July 1 7, 191 8. t 

47. Edgar Meyer to Einstein, Aug. 1 1, 1918; Einstein to Michele Besso, Aug. 
20, 1918. 

48. Einstein to Heinrich Zangger, Aug. 16, 1918; Einstein to Michele Besso, 
Sept. 6, 1918; Folsing, 424. 

49. Reiser, 140. 

50. Nathan and Norden, 24. See also Rowe and Schulmann. 

51. Born 2005, 145-147. My description relies on Born's recollection, which 
accompanies Einstein's references to the event in a letter to Born, Sept. 
7, 1944. See also Bolles, 3-11; Seelig 1956a, 178; Folsing, 423; Levenson, 
198. 

52. Einstein, "On the Need for a National Assembly," Nov. 13, 1918, CPAE 
8: 14; Nathan and Norden, 25. Otto Nathan says that Einstein delivered 
these remarks to the student radicals at the university, [here is no evi- 
dence of this, and Born does not mention it. The newspapers report it as 
a New Fatherland League speech later that day. See CPAE 8: 14 (German 
edition), footnote 2. 

53. Einstein to Max Born, Sept. 7, 1944. 

54. Einstein, Deposition in Divorce, Dec. 23, 1918, CPAE 8: 676. 

55. Einstein to Mileva Marie and Hans Albert Einstein, Jan. 10, 1919; Ein- 
stein to Hedwig and Max Born, Jan. 1 5 and 19, 1919; Theodor Vetter to 
Einstein, Jan. 28, 1919. Vetter was the president of Zurich University, 
and he responded to Einstein's complaint about a guard being posted 
at the door of the lectures. 

56. Divorce Decree, Feb. 14, 1919, CPAE 9: 6. 

57. Overbye, 273-280. 

58. Einstein to Gcorg Nicolai, ca. Jan. 22 and Feb. 28, 1917; Georg Nicolai to 
Einstein, Feb. 26, 1917. 

59. Use Einstein to Georg Nicolai, May 22, 1918, CPAE 8: 545. 

60. Einstein to Elsa Einstein, July 12 and 17, 1919. 

61. Einstein to Elsa Einstein, July 28, 1919. 

62. "Professor Einstein Here," New York Times, Apr. 3, 1921. 



*\\o Notes 



63. "Pronounced Sense of Humor," New York Times, Dec. 22, 1936. 

64. Folsing, 429; Highfield and Carter, 19G. 

65. Reiser, 127; Marianoff 15, 174. Both of these authors married daughters 
of Elsa. Reiser's real name was Rudolph Kayscr. 

66. Elias Tobenkin, "How Einstein, Thinking in Terms of the Universe, Lives 
from Day to Day," A/ew York Evening Post, Mar. 2G, 1921. 

67. Frank 1947, 219; Marianoff, 1; Folsing, 428; Reiser, 193. 

CHAPTER ELEVEN: EINSTEIN'S UNIVERSE 

1. Overbye, 314; Einstein to Karl Schwarzschild, Jan. 9, 1916. 

2. Einstein, "On a Stationary System with Spherical Symmetry Consisting 
of Many Gravitating Masses," Annals of Mathematics, 1939. 

3. For a description of the history, math, and science of black holes, see 
Miller 2005; Thorne. 121-139. 

4. Freeman Dyson in Robinson, 8-9. 

5. Einstein to Karl Schwarzschild, Jan. 9, 1916. 

6. CPAE vol. 8 brings together all of the correspondence between Einstein 
and de Sitter, with a good commentary 7 on the dispute. Michel Janssen 
(uncredited author), "The Einstein-De Sitter-Weyl-Klein debate," CPAE 
8a (German edition), p. 351. 

7. Einstein to Willem de Sitter, Feb. 2, 1917. 

8. Einstein to Paul Ehrenfcst, Feb. 4, 1917. 

9. Einstein, "Cosmological Considerations in the General Theory of Rela- 
tivity," Feb. 8, 1917, CPAE 6: 43. 

10. Einstein 1916, chapter 31. 

11. Clark, 271. 

12. For a delightful fictional tale along these lines (so to speak), see Edwin 
Abbott's Flatland, first published in 1880 and available in many paper- 
back editions. 

13. Edward W. Kold, "The Greatest Discovery Einstein Didn't Make," in 
Brockman, 205. 

14. Lawrence Krauss and Michael Turner, "A Cosmic Conundrum," Scientific 
American (Sept. 2004): 71; Aczel 1999, 155; Overbye, 321. Einstein's 
famous blunder quote is from Gamow, 1 970, 44. 

15. Overbye, 327. 

16. Einstein 1916, chapter 22. 

17. There is a wonderful reprint now available in paperback of Eddington's 
classic book first published in 1 920: Arthur Eddington, Space, Time and 
Gravitation: An Outline of the General Relativity Theory (Cambridge, 
England: Cambridge Science Classics, 1995). Page 141 describes the 



Principe expedition. See also an award -winning article: Matthew Stanley, 
"An Expedition to Heal the Wounds of War: 1919 Eclipse and Eddington 
as Quaker Adventurer," Ms 94 (2003): 57-89. A comprehensive account 
of all the tests is in Crelinsten. 

18. Douglas, 40; Aczel 1999, 121-137; Clark, 285-287; Folsing, 436-437; 
Overbye, 354-359. 

19. Douglas, 40. 

20. Einstein to Pauline Einstein, Sept. 5, 1919; Einstein to Paul Ehrenfest, 
Sept. 12, 1919. 

21 . Einstein to Pauline Einstein, Sept. 27, 1919; Bolles, 53. 

22. flse Rosenthal-Schneider, Reality and Scientific Truth: Discussions^with 
Einstein, von Laue, and Planck (Detroit: Wayne State University Press, 
1980), 74. She reports mistakenly that the telegram was from Edding- 
ton when it was from Lorentz. Einstein's remark is famous, and is trans- 
lated in many ways. The German sentence, as recorded by Rosenthal- 
Schnieder, is "Da konnt* mir halt der Liebe Gott leid tun, die Theorie 
stimmt doch." 

23. Max Planck to Einstein, Oct. 4, 1919; Einstein to Max Planck, Oct. 23, 
1919. 

24. Zurich Physics Colloquium to Einstein, Oct. 11, 1919. 

25. Einstein to Zurich Physics Colloquium, Oct. 16, 1919. 

26. Alfred North Whitehead, Science and the Modern World (I 925; New York: 
Free Press, 1997), 13. See also pp. 29 and 113. 

27. The Times of London, Nov. 7, 1919; Pais 1982, 307; Folsing, 443; Clark, 
289. 

28. The Times of London, Nov. 7, 1919. 

29. Einstein 1949b, 31. Purchase of violin is in Einstein to Paul Ehrenfest, 
Dec. 10, 1919. 

30. Douglas, 41; Subrahmanyan Chandrasekhar, Truth and Beauty: 
Aesthetics and Motivations in Science (Chicago: University of Chicago 
Press, 1987), 117. (David Hilbert certainly would have been a third, 
though there were, of course, many others.) Chandrasekhar, who later 
worked with Eddington, told Jeremy Bernstein he heard this directly 
from Eddington; Bernstein 1973, 192. 

CHAPTER TWELVE: FAME 

1. Clark, 309. For a good overview, see David Rowe, "Einstein's Rise to 
Fame," Perimeter Institute, Oct. 15, 2005, www.mediasite.com. 

2. "Fabric of the Universe," The Times of London, editorial, Nov. 7, 1919. 

3. New York Times, Nov. 9, 191 9. 

4. Brian 1996, 100, from Meyer Berger, The Story of the New York Times 
(New York: Simon & Schuster, 1951), 251-252. 



"1 \ V Notes 



5. New York Times, Nov. 9, 1919, 

6. The New York Times deserve praise, of course, for taking the theory 
seriously. 

7. "Einstein Expounds His New Theory," New York Times, Dec. 3, 1919. 

8. Einstein to Heinrich Zangger, Dec. 15, 1919. 

9. Einstein to Marcel Grossmann, Sept. 12, 1920. Einstein went on to make 
the point to Grossmann that the issue, amid rising nationalism and anti- 
Semitism, had become politicized: "Their conviction is determined by 
what political party they belong to." 

10. Leopold Infeld, "To Albert Einstein on His 75th Birthday," in Goldsnaith 
et al., 24. 

11. New York Times, Dec. 4 and 21, 1919. 

12. The Times of London, Nov. 28, 1919. 

13. Paul Ehrenfest to Einstein, Nov. 24, 1919; Maja Einstein to Einstein, Dec. 
10, 1919. 

14. Einstein to Max Born, Dec. 8, 1919; Einstein to LudwigHopf, Feb. 2, 1920. 

15. C. P. Snow , "On Einstein," in The Variety of Men (New 7 York: Scribner's, 
1966), 108. 

16. Freeman J. Dyson, "Wise Man, ,: New York Review of Books, Oct. 20, 2005. 

17. Clark, 296. 

18. Born 2005, 41. 

19. Hedwig Born to Einstein, Oct. 7, 1920. 

20. Max Born to Einstein, Oct. 13, 1920. 

21. Max Born to Einstein, Oct. 28, 1920. 

22. Einstein to Max Born, Oct. 26, 1920. Einstein wrote to Maurice Solovine, 
when the book actually appeared a few months later, that Moszkowski 
was "abominable" and "wretched" and that "he committed a forgery" by 
using some of Einstein's letters in an unauthorized way to imply that 
Einstein had written an introduction to the book. Einstein to Maurice 
Solovine, Mar. 8 and 19, 1921. He was also dismayed when he heard 
that Hans Albert had bought it, and said, "I was unable to prevent its 
publication, and it has caused me a lot of grief"; Einstein to Hans Albert 
Einstein, June 18, 1921, See also Highfield and Carter, 199. 

23. Brian 1996, 114-116; Moszkowski, 22-58. 

24. Born 2005, 41. 

25. Frank 1947, 171-174. 

26. Michelmore, 95; Folsing, 485. 

27. Einstein to Heinrich Zangger, Dec. 24, 1919. 

28. Einstein, "My First Impressions of the U.S.A.," Nieuwe Rotterdamsche 
Courant, July 4, 1921, CPAE 7, appendix D; Einstein 1954, 3-7. 



29. Einstein, "Einstein on His Theory," The Times of London, Nov. 28, 1919. 

30. Einstein to Hedwig and Max Born, Jan. 27, 1920; Einstein to Arthur 
Eddington, Feb. 2, 1920. Einstein graciously told an embarrassed Ed- 
dington, "The tragicomical outcome of the medal affair [is ] insignifi- 
cant compared to the self-sacrificing and fruitful labors you and your 
friends devoted to the theory of relativity and its verification." 

31. Frida Bucky, quoted in Brian 1996, 230. 

32. Einstein, "The World as 1 See It" (1930), in Einstein 1954, 8. A different 
translation is in Einstein 1949a, 3. 

33. This appraisal appears with slight variations in Infcld, 118; Infeld./To 
Albert Einstein on His 75th Birthday," in Goldsmith et al., 25; and in the 
Bulletin of the World Federation of Scientific Workers, July 1954. 

34. Editorial note by Max Born in Born 2005, 127. 

35. Abraham Pais, "Einstein and the Quantum Theory," Reviews of Modern 
Physics (Oct. 1979). See also Pais, "Einstein, Newton and Success," in 
French, 35; Pais 1982, 39. 

36. Einstein, "Why Socialism?," Monthly Review, May 1949, reprinted in Ein- 
stein 1954, 151. 

37. Erik Erikson, "Psychoanalytic Reflections on Einstein's Centenary," in 
Holton and ELkana, 151. 

38. This idea is from Barbara Wolff of the Einstein archives at Hebrew 
University. 

39. Levenson, 149. 

40. Einstein to Paul Ehrenfest, Jan. 17, 1922; Folsing, 482. 

41. Einstein to Eduard Einstein, June 25, 1923, Einstein family correspon- 
dence trust, unpublished, letter in possession of Bob Cohn, who pro- 
vided me a copy. Cohn is a collector of Einstein material. The letters 
in his possession have been translated by Dr. Janifer Stackhouse. I am 
grateful for their help. 

42. Michelmore, 79. 

43. Einstein to MiLeva Marie, May 12, 1924, AEA 75-629. 

44. Einstein to Michele Besso, Jan. 5, 1924, AEA 7-346; Einstein to Hans 
Albert Einstein, Mar. 7, 1924. 

45. Einstein to Heinrich Zangger, Mar. 1920; Folsing, 474; Highfield and 
Carter, 192; Clark, 243. 

46. Paul Johnson, Modern Times (New York: HarperCollins, 1991), 1-3. This 
section is adapted from an essay I wrote when Einstein was chosen as 
Time's Person of the Century: "Who Mattered and Why," Time, Dec. 31, 
1999. For a critique of this idea, which I also draw on in this section, 
see David Greenberg, "It Didn't Start with Einstein," Slate, Feb. 3, 2000, 
w-ww.slate.com/id/74164/. Miller 2001 is also an important resource. 



Notes 



4/ . Charles Poor, professor of celestial mechanics, Columbia University 7 , in 
the New York Times, Nov. 16, 1919. 

48. New York Times, Dec. 7, 191 9. 

49. [saiah Berlin, "Einstein and Israel," in Holton and Elkana, 282. See also, 
from his stepson-in-law Reiser, 158: "The word relativity was confused 
inlay circles and, today, is still confused with the word relativism. Ein- 
stein's work and personality, however, are far removed from the am- 
biguity and the concept of relativism, both in the theory of knowledge 
and in ethics ... Ethical relativism, which denies all the generally obliga- 
tory moral norms, totally contradicts the high social idea which Einstein 
stands for and always follows." ; 

50. Haldane, 123. For a contemporary book treating, in more sophisticated 
depth, many of the same topics, and sharing a title, see Ryckman 2005. 

51. Frank 1947, 189-190; Clark, 339-340. 

52. Gerald Holton, "Einstein's Influence on the Culture of Our Time," in 
Holton 2000, 127, and also Holton and Elkana, xi. 

53. Miller 2001, especially 237-241. 

54. Damour 34; Marcel Proust to Armand de Guiche, Dec. 1921. 

55. Philip Courtenay, "Einstein and Art," in Goldsmith et al., 145; Richard 
Davenport-Hines, Proust at the Majestic (New York: Bloomsbury, 2006). 

CHAPTER THIRTEEN: THE WANDERING ZIONIST 

1. The Times of London, Nov. 28, 1919. 

2. Kurt Blumenfeld, "Einstein and Zionism," in Seelig 1956b, 74; Kurt BJu- 
menfeld, Eriebte Judenfrage (Stuttgart: Verlags-Anstalt, 1962), 127- 
128. 

3. Einstein to Paul Epstein, Oct. 5, 1919. 

4. Einstein to German Citizens of the Jewish Faith, Apr. 5, 1920, CPAE 7: 
37. 

5. Einstein, "Anti-Semitism: Defense through Knowledge,' 1 after Apr. 3, 
1920, CPAE 7: 35. 

6. Einstein, "Assimilation and Anti-Semitism," Apr. 3, 1920, CPAE 7: 34. 
See also Einstein, "immigration from the East," Dec. 30, 1919, an article 
in Berliner Tageblatt, CPAE 7: 29. 

7. Einstein, "Anti-Semitism: Defense through Knowledge," after Apr. 3, 
1920, CPAE 7: 35; Hubert Goenner, "The Anti-Einstein Campaign in Ger- 
many in 1920," in Beller et al., 1 07. 

8. Elon, 277. 

9. Hubert Goenner, "The Anti-Einstein Campaign in Germany in 1920," in 
Keller et al., 121. 

10. New York Times, Aug. 29, 1920. 



/pi i m i J "VY * 



11. Frank 1947, 161; Clark, 318; Folsing, 462; Brian 1996, 111. 

12. "Einstein to Leave Berlin," New York Times, Aug. 29, 1920; the story, 
datelined Berlin, begins, "Local newspaper state that Professor Albert 
Einstein will leave the German capital on account of the many unfair 
attacks made against his relativity theory and himself." 

13. Einstein, "My Response," Aug. 27, 1920, CPAE 7: 45. 

14. See, in particular, Philipp Lenard to Einstein, June 5, 1909. 

15. Einstein, "My Response," Aug. 27, 1920, CPAE 7: 45. 

16. Seclig 1956a, 173. 

17. Hedwig Born to Einstein, Sept. 8, 1920. 

18. Paul Ehrenfest to Einstein, Sept. 2, 1920. 

19. Einstein to Max and Hedwig Born, Sept. 9, 1920. 

20. Einstein to Paul Ehrenfest, before Sept. 9, 1920. 

21. Arnold Sommerfeld to Einstein, Sept. 11, 1920. 

22. Jerome, 206-208, 256-257. 

23. Born 2005, 35; Einstein to Max Born, Oct. 26, 1920. 

24. Clark, 326-327; Folsing, 467; Bolles, 73. 

25. Folsing, 523; Adolf Hitler, Volkischer Beobachter, Jan. 3, 921. 

26. Dearborn (Mich.) Independent, Apr. 30, 1921, on display at the "Chief 
Engineer of the Universe" exhibit, Kronprinzenpalais, Berlin, May-Sept. 
2005. A headline at the bottom of the page reads, "Jew Admits Bolshe- 
vism!" 

27. Einstein to Paul Ehrenfest, Nov. 26, 1920, Feb. 12, 1921, AEA 9-545; 
Folsing, 484. The Einstein letters after ] 920 have not yet been published 
in the CPAE series, and I identify these unpublished letters by the Albert 
Einstein Archives (AEA) call numbers. 

28. Clark, 465-466. 

29. Einstein to Maurice Solovine, Mar. 8, 1921, AEA 9-555. 

30. Einstein statement to Abba Eban, Nov. 18, 1952, AEA 28-943. 

31. Fritz Haber to Einstein, Mar. 9, 1921, AEA 12-329. 

32. Einstein to Fritz Haber, Mar. 9, 1921, AEA 12-331. 

33. Seelig 1956a, 81; Folsing, 500; Clark, 468. 

34. New York Times, Apr. 3, 1921. 

35. Illy, 29. 

36. Philadelphia Public Ledger, Apr. 3, 1921. 

37. These quotes and descriptions are taken from the Apr. 3, 1921, stories 
in the New York Times, New York Call, Philadelphia Public Ledger, and 
New York American. 

38. Weizmann, 232. 

39. "Einstein Sees End of Time and Space," New York Times, Apr. 4, 1921. 



1 V \ Notes 

40. "City's Welcome for Dr. Einstein," New York Evening Post, Apr. 5, 1921. 

41. Talmey, 174. 

42. New York Times, Apr. 11 and 16, 1921. 

43. The memorial, at the corner of Constitution Avenue and Twenty-second 
Street N.W. near the Mall, is a hidden treasure of Washington. (See pic- 
ture on p. 605.) The sculptor was Robert Berks, who also did the bust 
of John Kennedy at the Kennedy Center nearby, and the landscape ar- 
chitect was James Van Sweden. On the tablet that Einstein holds arc 
three equations, describing the photo electric effect, general relativity 
and of course E = mc 2 . On the marble steps where the statue reclines 
are three quotes, including: "As long as 1 have any choice in the master, 
I shall live only in a country where civil liberty, tolerance, and equality 
of all citizens before the law prevail." See www.nasonline.org. 

44. Washington Post, Apr. 7, 1921; New York Times, Apr. 26 and 27, 1921; 
Frank 1947, 184. An account of the Academy dinner by Caltech as- 
tronomer Harlow Shapley is at the Einstein papers in Pasadena. 

45. Charles MacArthur, "Einstein Baffled in Chicago: Seeks Pants in Only 
Three Dimensions, Faces Relativity of Trousers," Chicago Herald and 
Examiner, May 3, 1921. 

46. Chicago Daily Tribune, May 3, 1921. 

47. Memorandum of Agreement, Einstein and Princeton University Press, 
May 9, 192 1. The deal was an exclusive one; no other venue in the United 
States was permitted to publish any of his lectures. The four lectures 
appeared as The Meaning of Relativity. It is now in its fifth edition. 

48. Philadelphia Evening Bulletin, May 14, 1921. 

49. Einstein to Oswald Veblen, Apr. 30, 1930, AEA 23-152. Pais 1982, 114, 
gives a history of this phrase, which is recounted in a memo prepared for 
the Einstein archives by Einstein's secretary Helen Dukas. The fireplace 
is in room 202, the faculty lounge of what is now 7 called Jones Hall at 
Princeton and was earlier known as Fine Hall, until that name moved to 
a newer math building. 

50. Seelig 1956a, 183; Frank 1947, 285; Clark, 743. 

51. New York Times, July 31, 1921. 

52. Einstein to Felix Frankfurter, May 28, 1921, AEA 36-210. 

53. See Ben Halpern, ,4 Clash of Heroes: Brandeis t Weizmann and American 
Zionism (New York: Oxford University Press, 1987). 

54. Boston Herald, May 19, 1921. 

55. New York Times, May 18, 1921; Frank 1947, 185; Brian 1996, 129; Illy, 
25-32. 

56. Hartford (Conn.) Daily Times, May 23, 1921. Also, Hartford Daily 
Courant, May 23, 1921. 

57. Cleveland Press, May 26, 1921. 




58. Illy, 185. 

59. Folsing, 51. 

60. Einstein, "How I Became a Zionist," interview in Judische Rundschau, 
June 21, 1921, conducted on May 30, CPAE 7: 57. 

61. Einstein to Mileva Marie, Aug. 28, 192 1, Einstein family trust correspon- 
dence, letter in possession of Bob Cohn. On this trip, in deference to 
Elsa's feelings, he decided at the last moment not to stay at Marie's 
apartment. 

62. Einstein to Walther Rathenau, Mar. 8, 1917: Walther Rathenau to Ein- 
stein, May 10, 1917. 

63. Reiser, 146, describes the Weizmann-Rathenau-Einstein discussions. 
See also Folsing, 519; Elon, 364. 

64. Weizmann, 288; Elon, 268. 

65. Frank 1947, 192. 

66. Reiser, 145. 

67. Milena Wazeck, "Einstein on the Murder List," in Renn 2005d, 222; Ein- 
stein to Max Planck, July 6, 1922, AEA 19-300. 

68. Einstein to Maurice Solovine, July 16, 1922, AEA 21-180. 

69. Einstein to Marie Curie, July 4, 1922, AEA 34-773; Marie Curie to Ein- 
stein, July 7, 1922, AEA 34-775. 

70. Folsing, 521. 

71. Nathan and Norden, 54. 

72. Hermann Struck to Pierre Comert, July 12, 1922; Nathan and Norden, 
59. (Einstein sent word to League press official Comert through their 
mutual friend, the painter Struck.) 

73. Nathan and Norden, 70. 

74. Einstein, "Travel Diary: Japan-Palestine-Spain," AEA 29-129. All quotes 
in this section from Einstein's diary are from this document. 



"VTt Notes 



7;>. Joan Biedcr, "Einstein in Singapore," 2000, www.onthepage.org/ 
outsiders/einstein _in_singapore.htm. 

76. Folsing, 527; Clark, 368; Brian 1996, 143; Frank 1947, 199. 

77. Einstein to Hans Albert and Eduard Einstein, Dec. 12, 1922, AEA 75-620. 

78. Frank 1947, 200. 

79. Einstein, "Travel Diary: Japan-Palestine-Spain," AEA 29-129. 

80. Clark, 477-480; Frank 1947, 200-201; Brian 1966, 145; Folsing, 528- 
532. 

CHAPTER FOURTEEN: NOBEL LAUREATE 

1. Svante Arrhenius to Einstein, Sept. 1, 1922, AEA 6-353; Einstein to 
Svante Arrhenius, Sept. 20, 1922, AEA 6-354. 

2. Pais 1982, 506-507; Elzinga, 82-84. 

3. R. M. Friedman 2005, 129. See also Friedman's book, The Politics of 
Excellence: Behind the Nobel Prize in Science (New York: Henry Holt, 
2001), especially chapter 7, "Einstein Must Never Get a Nobel Prize!"; 
Elzinga; Pais 1982, 502. 

4. Pais 1982, 508; Hendrik Lorentz and Dutch colleagues to the Swedish 
Academy, Jan. 24, 1920; Niels Bohr to the Swedish Academy, Jan. 30, 
1920; Elzinga, 134. 

5. Brian 1996, 143, citing research and interviews by the writer Irving Wal- 
lace for his novel The Prize. 

6. Elzinga, 144. 

7. R. M. Friedman, 130. See also Pais 1982, 508. 

8. Arthur Eddington to the Swedish Academy, Jan. 1, 1921. 

9. Pais 1982, 509; R. M. Friedman, 131; Elzinga, 151. 

1 0. Marcel Brillouin to the Swedish Academy, Jan. 1922; Arnold Sommerfeld 
to the Swedish Academy, Jan. 11,1 922. 

11. Christopher AurMllius to Einstein, Nov. 10, 1922. In another transla- 
tion and version, the actual Nobel citation sent to Einstein includes the 
phrase "independent of the value that (after eventual confirmation) may 
be credited to the relativity and gravitation theory." 

12. Elzinga, 182. 

13. Svante Arrhenius, Nobel Prize presentation speech, Dec. 10, 1922, no- 
belprize.org/physics/laureates/1921 /press. html. 

14. Einstein, "Fundamental Ideas and Problems of the Theory of Relativity," 
Nobel lecture, July 11, 1923. 

15. Einstein to Mans Albert and Eduard Einstein, Dec. 22, 1922, AEA 75- 
620. The full story of the Nobel money was complex and over the years 
caused considerable disputes, as became clear in letters between Ein- 
stein and Marie released in 2006. According to the divorce agreement, 



the Nobel money was to go to a Swiss bank account. Marie was sup- 
posed to have use of the interest, but she could spend the capital only 
with Einstein's consent. In 1923, after consultation with a financial ad- 
viser, Einstein decided to place only part of the money in Switzerland 
and have the rest invested in an American account. That scared Marie 
and caused frictions that were calmed by friends. With Einstein's con- 
sent she bought a Zurich apartment house in 1924 using the Swiss 
money and a big loan. The rents covered the loan payments, as well 
as the maintenance of the house and a part of the family's livelihood. 
Two years later, again with Einstein's consent, Marie bought two more 
houses using another 40,000 Swiss francs from the Nobel money and 
an additional loan. The tw 7 o new houses turned out to be bad invest- 
ments and had to be sold to avoid endangering ownership of the first 
house, where Marie lived with Eduard. In the meantime, the Great De- 
pression in America reduced the value of the account and investments 
made there. Einstein continued to pay considerable sums to Marie and 
Eduard, but Marie's fears for her financial security were understandable. 
At the end of the 1 930s, Einstein created a holding company to buy from 
Marie the remaining apartment house, where she still lived, and to take 
over her debts in order to save the house from being repossessed by the 
bank. Marie could continue to live in the same apartment and receive the 
excess rental proceeds, [n addition, Einstein sent a monthly contribu- 
tion for Eduard's support. This arrangement lasted until the late 1940s, 
when Mileva was no longer able to care for the house and the income 
from the rents no longer covered the expenses. With Einstein's consent 
Marie sold the house but not the right to her apartment. The money from 
that sale was eventually found under Marie's mattress. Some critics have 
accused Einstein of allowing Marie to die impoverished. Although Marie 
at times certainly felt impoverished, Einstein did try to protect her and 
Eduard from financial worries, not only by paying what he was obliged 
to pay, but also by subsidizing their living expenses. I am grateful to 
Barbara Wolff of the Hebrew University Einstein archives for help re- 
searching this topic. See also Alexis Schwarzenbach, Das verschmahte 
Genie: Albert Einstein und die Schweiz (Berlin: DVA, 2003). 

16. Einstein to Heinrich Zangger, Dec. 6, 1917. 

17. "A// the really great discoveries in theoretical physics— with a few excep- 
tions that stand out because of their oddity— have been made by men 
under thirty." Bernstein 1973, 89, emphasis in the original. Einstein fin- 
ished his work on general relativity when he was 36, but his initial step, 
what he called his "happiest thought" about the equivalence of gravity 
and acceleration, came when he was 28. Max Planck was 42 when, in 
Dec. 1900, he gave his lecture on the quantum. 

18. Einstein to Heinrich Zangger, Aug. 11, 1918; Clive Thompson, "Do Sci- 
entists Age Badly?," Boston Globe, Aug. 17, 2003. John von Neumann, 



"\Yo Notes 



a founder of modern computer science, once claimed that the intellec- 
tual powers of mathematicians peaked at the age of 26. One study of a 
random group of scientist showed that 80 percent did their best work 
before their early forties. 

19. Einstein to Maurice Solovine, Apr. 27, 1906. 

20. Aphorism for a friend, Sept. 1, 1930, AEA 36-598. 

21. Einstein to Ilendrik Lorentz, June 17, 1916; Miller 1984, 55-56. 

22. Einstein, "Ether and the Theory of Relativity," speech at University of 
Leiden, May 5, 1920, CPAE 7: 38. 

23. Einstein to Karl Schwarzschild, Jan. 9, 1916. 

24. Einstein, "Ether and the Theory of Relativity," speech at University of 
Leiden, May 5, 1920, CPAE 7: 38. 

25. Greene 2004, 74. 

26. Janssen 2004, 22. Einstein made this clearer in his 1921 Princeton lec- 
tures, but also continued to say, "It appears probable that Mach was on 
the right road in his thought that inertia depends on a mutual action of 
matter." Einstein 1922a, chapter 4. 

27. Einstein, "Ether and the Theory of Relativity," speech at University of 
Leiden, May 5, 1920, CPAE 7: 38. 

28. Einstein, "On the Present State of the Problem of Specific Heats," Nov. 
3, 191 1 , CPAE 3: 26; the quote about "really exist in nature" appears on 
p. 421 of the English translation of vol. 3. 

29. Robinson, 84-85. 

30. llolton and Brush, 435. 

31. Lightman 2005, 151. 

32. Clark 202; George de Hevesy to Ernest Rutherford, Oct. 14, 1913; Ein- 
stein 1949b, 47. 

33. Einstein, "Emission and Absorption of Radiation in Quantum Theory," 
July 17, 1916, CPAE 6: 34; Einstein, "On the Quantum Theory of Ra- 
diation," after Aug. 24, 1916, CPAE 6: 38, and also in Physikalische 
Zeitschrift 18 (1917). See Overbye, 304-306; Rigden, 141; Pais 1982, 
404-412; Folsing, 391; Clark, 265; Daniel Kleppner, "Rereading Einstein 
on Radiation," Physics Today (Feb. 2005): 30. In addition, in 1917 Ein- 
stein wrote a paper on the quantization of energy in mechanical theories 
called "On the Quantum Theorem of Sommerfeld and Epstein." It shows 
the problems that the classical quantum theory encountered when ap- 
plied to mechanical systems we would now 7 call chaotic. It was cited by 
earlier pioneers of quantum mechanics, but has since been largely for- 
gotten. A good description of it and its importance in the development 
of quantum mechanics is Douglas Stone, "Einstein's Unknown Insight 
cind the Problem of Quantizing Chaos," Physics Today (Aug. 2005). 

34. Einstein to Michele Besso, Aug. 11, 1916. 



35. I am grateful to Professor Douglas Stone of Yale for help with the word- 
ing of this. 

36. Einstein to Michele Besso, Aug. 24, 1916. 

37. Einstein, "On the Quantum Theory of Radiation," after Aug. 24, 1916, 
CPAE 6: 38. 

38. Einstein to Max Born, Jan. 27, 1920. 

39. Einstein to Max Born, Apr. 29, 1924, AEA 8-176. 

40. Niels Bohr, "Discussion with Einstein," in Schilpp, 205-206; Clark, 202. 

41. Einstein to Niels Bohr, May 2, 1920; Einstein to Paul Ehrenfest, May 4, 

1920. 

42. Niels Bohr to Einstein, Nov. 11, 1922, AEA 8-73. ■ 

43. Folsing, 441. 

44. John Wheeler, "Memoir," in French, 21; C. P. Snow, "Albert Einstein," in 
French, 3. 

45. Bohr's quip is often quoted. One source I can find for it, in a less pithy 
fashion, is from Bohr's own descriptions of being with Einstein at the 
1927 Solvay Conference: "Einstein mockingly asked us whether we could 
really believe that the providential authorities took recourse to dice- 
playing ('... ob der liebe Gott wiirfelt'), to which I replied by pointing 
at the great caution, already called for by ancient thinkers, in ascribing 
attributes to Providence in everyday language." Niels Bohr, "Discussion 
with Einstein," in Schilpp, 211. Werner Heisenberg, who was at these 
discussions, also recounts the quip: "To which Bohr could only answer: 
'But still, it cannot be for us to tell God how he is to run the world.'" 
Heisenberg 1989, 117. 

46. Holton and Brush, 447; Pais 1982, 436. 

47. Pais 1982, 438. Wolfgang Pauli recalled, "In a discussion at the physics 
meeting in Innsbruck in the autumn of 1924, Einstein proposed to 
search for interference and diffraction phenomena with molecular 
beams." Pauli, 91. 

48. Einstein, "Quantum Theory 7 of Single-Atom Gases," part ], 1924, part 
2, 1925. This quote occurs in part 2, section 7. The manuscript of this 
paper w 7 as found in Leiden in 2005. 

49. I am grateful to Professor Douglas Stone of Yale for helping to craft 
this section and explaining the fundamental importance of what Ein- 
stein did. A theoretical condensed matter physicist, he is writing a 
book on Einstein's contributions to quantum mechanics and how far- 
reaching they really were, despite Einstein's later rejection of the the- 
ory. According to Stone, "99% of the credit for this fundamental dis- 
covery called Bose-Einstein condensation is really owed to Einstein. 
Bose did not even realize that he had counted in a different way." Re- 
garding the Nobel Prize for achieving Bose-Einstein condensation, see 
www.nobelprize.org/physics/laureates/200I / public.html. 



*UV Notes 



50. Bernstein 1973, 217; Martin J. Klein, "Einstein and the Wave-Particle 
Duality," Natural Philosopher (1963): 26. 

51. Max Born, "Einstein's Statistical Theories," in Schilpp, 174. 

52. Einstein to Erwin Schrodinger, Feb. 28, 1925, AEA 22-2. 

53. Don Howard, "Spacetime and Separability," 1996, AEA Cedex H; Howard 
1985; Howard 1990b, 61-64; Howard 1997. The 1997 essay identifies 
the philosophy of Arthur Schopenhauer as an influence on Einstein's 
theories of spatial separability. 

54. Bernstein 1996a. 138. 

55. More precisely, it is the square of the wave function that is proportional 
to the probability. Holton and Brush, 452. 

56. Einstein to Hedwig Born, Mar. 7, 1926, AEA 8-266; Einstein to Max Born, 
Dec. 4, 1926, AEA 8-180. 

57. aip.ogr/history/heiscnberg/p07.htm; Born 2005, 85. 

58. Max Born to Einstein, July 15,1925, AEA 8- 1 77; Einstein to Hedwig Born, 
Mar. 7, 1926, AEA 8-178; Einstein to Paul Ehrenf est, Sept. 25, 1925, AEA 
10-116. 

59. Werner Heisenberg to Einstein, June 10, 1927, AEA 12-174. 

60. Heisenberg 1971, 63; Gerald Holton, "Werner Heisenberg and Albert 
Einstein," Physics Today{2000), ww^aip.org/pt/vol-53/iss-7/p38.html. 

61. Frank 1947, 216. 

62. Aage Petersen, "The Philosophy of Niels Bohr," Bulletin of the Atomic 
Scientists (Sept. 1963): 12. 

63. Dugald Murdoch, Niels Bohr's Philosophy of Physics (Cambridge, Eng- 
land: Cambridge University Press, 1987), 47, citing the Niels Bohr 
Archives: Scientific Correspondenc, 11:2. 

64. Einstein, "To the Royal Society on Newton's Bicentennial," Mar. 1927. 

65. Einstein to Michele Besso, Apr. 29, 1917; Michel Beesso to Einstein, May 
5, 1917; Einstein to Michele Besso, May 13, 1917. For a good analysis, 
see Gerald Holton, "Mach, Einstein, and the Search for Reality," in Holton 
1973, 240. 

66. "Belief in an external world independent of the perceiving subject is 
the basis of all natural science." Einstein, "Maxwell's Influence on the 
Evolution of the Idea of Physical Reality" 193 1, in Einstein 1954, 266. 

67. Einstein to Max Born, Jan. 27, 1920. 

68. Einstein's introduction to Rudolf Kayser, Spinoza (New York Philosoph- 
ical Library 1946). Kayser was married to Einstein's stepdaughter and 
wrote a semi-authorized memoir of Einstein. 

69. Folsing, 703-704; Einstein to Fritz Reiche, Aug. 15, 1942, AEA 20-19. 

70. Einstein to Max Born, Dec. 4, 1 926, AEA 8-180. 



Vj I" 1 1 *\ T A 



CHAPTER FIFTEEN: UNIFIED FIELD THEORIES 



1. Einstein, "ideas and Problems of the Theory of Relativity," Nobel lec- 
ture, July 11, 1923. Available at nobelprize.org/nobel_prizcs. This sec- 
tion draws from these papers on Einstein's unified field quest: van Don- 
gen 2002, courtesy of the author; Tilman Sauer, "Dimensions of Ein- 
stein's Unified Field Theory Program," forthcoming in the Cambridge 
Companion to Einstein, courtesy of the author; Norton 2000; Goenner 
2004. 

2. Einstein, "The Principles of Research," a toast in honor of Max Planck, 
Apr. 26, 1918, CPAE 7: 7. i 

3. Einstein to Hermann Weyl, Apr. 6, 1918. 

4. Einstein to Hermann Weyl, Apr. 8, 1 918. In a letter to Heinrich Zangger, 
May 8, 1918, Einstein called Weyl's theory "ingenious" but "physically 
incorrect." It did, however, later become one of the recognized precur- 
sors of Yang- Mills gauge theory. 

5. My description of the work of Kaluza and Klein relies on Krauss, 94-104, 
which is an engaging book on the role extra dimensions have played in 
explaining the universe. 

6- Einstein to Thcodor Kaluza, Apr. 21, 1919. 

7. Einstein to Niels Bohr, Jan. 10, 1923, AEA 8-74. 

8. Einstein to Hermann Weyl, May 26, 1923, AEA 24-83. 

9. Einstein, "On the General Theory of Relativity" Prussian Academy, Feb. 
15, 1923. 

10. New York Times, Mar. 27, 1923. 

1 1 . Pais 1 982, 466; Einstein, "On the General Theory of Relativity," the Prus- 
sian Academy, Feb. 15, 1923. 

I 2. Einstein, "Unified Field Theory of Gravity and Electricity," July 25, 1925; 
Hoffmann 1972, 225. 

13. Steven Weinberg, "Einstein's Mistakes," Physics Today (Nov. 2005). 

14. Einstein, "On the Unified Theory," Jan. 30, 1 929. 

15. Einstein to Michele Besso, Jan. 5, 1929, AEA 7-102. 

16. New York Times, Nov. 4, 1928; Vallentin, 160. 

1 7. Clark, 494; London Daily Chronicle, Jan. 26, 1929. 

18. "Einstein's Field Theory," Time, Feb. 18, 1929. Einstein also appeared on 
Time's cover on Apr. 4, 1938, July 1, 1946, and posthumously Feb. 19, 
1979, and Dec. 31, 1999. Elsa appeared on the cover Dec. 22, 1930. 

19. Folsing, 605; Clark, 496; Brian 1996, 174. 

20. New York Times, Feb. 4, 1929. 

21. Einstein to Maja Winteler-Einstein, Oct. 22, 1929, AEA 29-409. 

22. Wolfgang Pauli to Einstein, Dec. 19, 1929, AEA 19-163. 



An Notes 

23. New York Times, Jan. 23, Oct. 26, 1931; Einstein to Wolfgang Pauli, Jan. 
22, 1932. AEA 19-169. 

24. Goenner 2004; Elie Cartan, "Absolute Parallelism and the Unified The- 
ory," Review Metaphysic Morale (1931). 

25. For a two-minute home movie of the conference shot by Irving Lang- 
muir, the 1932 Nobel Prize winner in chemistry, see wwv.maxborn.net/ 
index.php?page - f ilmne w. 

26. Einstein to Hendrik Lorentz, Sept. 13, 1927, AEA 16-613. 

27. Pauli, 121. 

28. John Archibald Wheeler and Wojciech Zurek, Quantum Theory and 
Measurement (Princeton: Princeton University Press, 1983), 7. 

29. Folsing, 589; Pais 1982, 445, from Proceedings of the Fifth Solvay Con- 
ference. 

30. Heisenberg 1989, 116. 

31. Niels Bohr, "Discussion with Einstein," in Schilpp, 211-219, offers a de- 
tailed and loving description of the Solvay and other discussions; Otto 
Stern recollections, in Pais 1982, 445; Folsing, 589. 

32. "Reports and Discussions," in Solvay Conference of 1927 (Paris: 
Gauthier-Villars, 1928), 102. See also Travis Norsen, "Einstein's Boxes," 
American Journal of Physics, vol. 73, Feb. 2005, pp. 1G4-176. 

33. Louis de Broglie, "My Meeting with Einstein," in French, 15. 

34. Einstein, "Speech to Professor Planck," Max Planck award ceremony, 
June 28, 1929. 

35. Leon Roscnfeld, "Niels Bohr in the Thirties," in Rozental 1967, 132. 

36. Niels Bohr, "Discussion with Einstein," in Schilpp, 225-229; Pais 1982, 
447-448. I am grateful to Murray Gell-Mann and David Derbes for the 
phrasing of this section. 

37. Einstein, "Maxwell's Influence on the Evolution of the Idea of Physical 
Reality," 1931, in Einstein 1954, 266. 

38. Einstein, "Reply to Criticisms" (1949), in Schilpp, 669. 

39. A fuller discussion of Einstein's realism is in chapter 20 of this book. 
For contrasting views on this issue, sec Gerald Holton, "Mach, Einstein, 
and the Search for Reality" in Holton 1973, 219, 245 (he argues that 
there is a very clear change in Einstein's philosophy: "For a scientist to 
change his philosophical beliefs so fundamentally is rare"); Fine, 123 
(he argues that "Einstein underwent a philosophical conversion, turn- 
ing away from his positivist youth and becoming deeply committed to 
realism"); Howard 2004 (which argues, "Einstein was never an ardent 
'Machian' positivist, and he was never a scientific realist"). This section 
also draws on van Dongen 2002 (he argues, "Broadly speaking, one can 
say that Einstein moved from Mach's empiricism, earlier in his career, 
to a strong realist position later on"). See also Anton Zeilinger, "Einstein 
and Absolute Reality," in Brockman, 121-131. 



40. Einstein, "On the Method of Theoretical Physics," the Herbert Spencer 
lecture, Oxford, June 10, 1933, in Einstein 1954, 270. 

41. Einstein 1949b, 89. 

42. Einstein, "Principles of Theoretical Physics," inaugural address to the 
Prussian Academy, 1914, in Einstein 1954, 221. 

43. Einstein to Hermann Weyl, May 26, 1923, AEA 24-83. 

44. John Barrow, "Einstein as Icon," Nature, Jan. 20, 2005, 219. See also 
Norton 2000. 

45. Einstein, "On the Method of Theoretical Physics," the Herbert Spencer 
lecture, Oxford, June 10, 1933, in Einstein 1954, 274. A 

46. Steven Weinberg, "Einstein's Mistakes," Physics Today (Nov. 2005): 
"Since Einstein's time, we have learned to distrust this sort of aesthetic 
criterion. Our experience in elementary-particle physics has taught us 
that any term in the field equations of physics that is allowed by fun- 
damental principles is likely to be there in the equations." 

47. Einstein, "Latest Developments of the Theory of Relativity," May 23, 
1931, the third of three Rhodes Lectures at Oxford, this one coming 
on the day he was awarded his honorary doctorate there. Reprinted in 
the Oxford University Gazette, June 3, 1931. 

48. Einstein, "On the Method of Theoretical Physics," Oxford, June 10, 1933, 
in Einstein 1954, 270. 

49. Marcia Bartusiak, "Beyond the Big Bang," National Geographic (May 
2005). Elsa's quip is widely reported but never fully sourced. See Clark, 
526. 

50. Associated Press, Dec. 30, 1930. 

51. Einstein to Michele Besso, Mar. 1, 1931, AEA 7-125. 

52. Greene 2004, 279: "That would certainly have ranked among the great- 
est discoveries— it may have been the greatest discovery— of all time." 
See also Edward W. Kolb, "The Greatest Discovery Einstein Didn't Make," 
in Brockman, 201. 

53. Einstein, "On the Cosmological Problem of the General Theory of Rel- 
ativity," Prussian Academy, 1931; "Einstein Drops Idea of 'Closed' Uni- 
verse," New York Times, Feb. 5, 1931. 

54. Einstein 1916, appendix IV (first appears in the 1931 edition). 

55. Gamow 1970, 149. 

56. Steven Weinberg, "The Cosmological Constant Problem," in Morris Loeb 
lectures in Physics (Cambridge, Mass.: Harvard University Press 1988); 
Steven Weinberg, "Einstein's Mistakes," Physics Today (Nov. 2005); Aczel 
1999, 167; Krauss 117; Greene 2004, 275-278; Dennis Overbye, "A Fa- 
mous Einstein Tudge' Returns to Haunt Cosmology," New York Times, 
May 26, 1998; Jeremy Bernstein, "Einstein's Blunder," in Bernstein 2001, 
86-89. 



\X\ Notes 

57. Lawrence Krauss of Case Western Reserve and Michael Turner of the 
University of Chicago have argued that an explanation of the universe 
requires use of a cosmological term that is different from the one Ein- 
stein added into his field equations and then discarded. Their version 
arises from quantum mechanics, not general relativity and is based 
on the premise that even "empty" space does not necessarily possess 
zero energy. See Krauss and Turner, "A Cosmic Conundrum," Scientific 
American (Sept. 2004). 

58. "Einstein's Cosmological Constant Predicts Dark Energy," Universe 
Today, Nov. 22, 2005. This particular headline was based on a research 
project known as the Supernova Legacy Survey (SNLS). According to a 
press release from Caltech, SNLS "aims to discover and examine 700 
distant supernovae to map out the history of the expansion of the uni- 
verse. The survey confirms earlier discoveries that the expansion of the 
universe proceeded more slowly in the past and is speeding up today. 
However, the crucial step forward is the discovery that Einstein's 1917 
explanation of a constant energy term for empty space fits the new 
supernova data very well." 

CHAPTER SIXTEEN: TURNING FIFTY 

1. Valient in, 163. 

2. New York Times, Mar. 15, 1929. 

3. Reiser, 205. 

4. Reiser, 207; Frank 1947, 223; Folsing, 61 1. 

5. www.einstein-website.de/z_biography/caputh-e.html; Jan Otakar Fis- 
cher, "Einstein's Haven," International Herald Tribune, June 30, 2005; 
Folsing, 612; Einstein to Maja Einstein, Oct. 22, 1929; Erika Britzke, "Ein- 
stein in Caputh," in Renn 2005d, 272. 

6. Vallentin, 168. 

7. Reiser, 221. 

8. Einstein to Betty Neumann, Nov. 5 and 13, 1923. These letters are part of 
a set given to Hebrew University and are not catalogued in the Einstein 
archives. 

9. Einstein to Betty Neumann, Jan. 11, 1924; Pais 1982, 320. 

10. Einstein to Elsa Einstein, Aug. 14, 1924, part of sealed correspondence 
released in 2006; Einstein to Betty Neumann, Aug. 24, 1924. J am grateful 
to Ze'ev Rosenkranz of the Einstein archives in Jerusalem and Caltech 
for helping me find and translate these letters. 

11. Einstein to Ethel Michanowski, May 16 and 24, 1931, in private collec- 
tion. 

12. Einstein to Elsa Einstein and Einstein to Margot Einstein, May 1931, part 
of sealed correspondence released in 2006. 1 am grateful for the help of 



\[\ >l "IVY 



Ze'ev Rosenkranz of the Einstein Papers Project for providing context 
and translation. 

13. Einstein to Margot Einstein, May 1931, sealed correspondence released 
in 2006. 

14. This is a sentiment that lasted through his life. Einstein to Eugenia An- 
derman, June 2, 1953, AEA 59-097: "You must be aware that most men 
(and many women) are by nature not monogamous. This nature is as- 
serted more forcefully when tradition stands in the way." 

15. Folsing, 617; Highfield and Carter, 208; Marianoff, 186. (Note: Folsing 
spells her name Lenbach, which is not correct according to the Einstein 
archive copies.) 

16. Elsa Einstein to Hermann Struck, 1929. 

17. George Dyson, "Helen Dukas: Einstein's Compass," in Brockman, 85-94 
(George Dyson was the son of Freeman Dyson, a physicist at the Institute 
for Advanced Studies in Princeton, and Dukas worked as his babysitter 
after Einstein died). See also Abraham Pais, "Eulogy for Helen Dukas," 
1982, American Institute of Physics Library, College Park, Md. 

18. Einstein to Maurice Solovine, Mar. 4, 1930, AEA 21-202. 

19. Einstein to Mileva Marie, Feb. 23, 1927, AEA 75-742. 

20. [bid. 

21. Einstein to Hans Albert Einstein, Feb. 2, 1927, AEA 75-738, and Feb. 23, 
1927. AEA 75-739. 

22. Highfield and Carter, 227. 

23. Einstein to Eduard Einstein, Dec. 23, 1927, AEA 75-748. 

24. Einstein to Eduard Einstein, July 10, 1929, AEA 75-782. 

25. Eduard Einstein to Einstein, May 1, Dec. 10, 1926. Both are in sealed 
correspondence folders that were released in 2006 and not catalogued 
in the archives. 

26. Eduard Einstein to Einstein, Dec. 24, 193 5. .Also in the sealed correspon- 
dence folders released in 2006 and not catalogued in the archives. 

27. Sigmund Freud to Sandor Ferenczi, Jan. 2, 1927. For an analysis of the 
interwoven influence of Freud and Einstein, see Panek 2004. 

28. Viereck, 374; Sayen, 134. See also Bucky, 1 13: "I have many doubts about 

some of his theories. 1 think Freud placed too much emphasis on dream 

theories. After all, a junk closet does not bring everything forth ... On 
the other hand, Freud was very interesting to read and he was also very 
witty. I certainly do not mean to be overly critical." 

29. Einstein to Eduard Einstein, 1936 or 1937, AEA 75-939. 

30. Einstein to Eduard Einstein, Feb. 5, 1930, not catalogued; Highfield and 
Carter, 229, 234. See translation in epigraph source note on p. 565. 

31. Einstein to Eduard Einstein, Dec. 23, 1927, AEA 75-748. 



"UV Notes 



32. Einstein to Milcva Marie, Aug. 14, 1925, AEA 75-693. 

33. Marianoff, 12. He apparently mistakes the year of his own wedding, as 
he refers to the fall, of 1929 when it was in fact just before Einstein's 
second visit to the United States in late 1930. Barbara Wolff of the Ein- 
stein archives at Hebrew University says she believes this anecdote to 
be embellished. 

34. Elsa Einstein to Antonina Vallentin, undated, in Vallentin, 196. 

35. Einstein, Trip Diary to the U.S.A., Nov. 30, 1930, AEA 29-134. 

36. "Einstein Works at Sea," New York Times, Dec. 5, 1930. 

37. "Einstein Puzzled by Our Invitations," New York Times, Nov. 23, 1930. 

38. "Einstein Consents to Face Reporters," New York Times, Dec. 10, 1930. 

39. Einstein, Trip Diary, Dec. 11, 1930, AEA 29-134. 

40. "Einstein on Arrival Braves Limelight for Only 15 Minutes," New York 
Times, Dec. 12, 1930. 

41. "He Is W r orth It," Time, Dec. 2, 1930. 

42. Brian 1996, 204; "Einstein Receives Keys to the City" New York Times, 
Dec. 14, 1930. 

43. "Einstein Saw His Statue in Church Here," New York Times, Dec. 28, 
1930. 

44. George Sylvester Viereck, profile of John D. Rockefeller, Liberty, Jan. 
9, 1932; Nathan and Norden, 157. Einstein also mentions his visit to 
Rockefeller in a letter to Max Born, May 30, 1933, AEA 8-192. 

45. Einstein, New History Society speech, Dec. 14, 1930, in Nathan and Nor- 
den, 1 1 7; "Einstein Advocates Resistance to War," New York Times, Dec. 
15, 1930, p. 1; Folsing, 635. 

46. "Einstein Considers Seeking a New Home," Associated Press, Dec. 16, 

1930. 

47. Einstein, Trip Diary, Dec. 15-31, 1931, AEA 29-1 34; "Einstein Welcomed 
by Leaders of Panama," New York Times, Dec. 24, 1930; "Einstein Heard 
on Radio," New York Times, Dec. 26, 1930. 

48. Brian 1996, 206. 

49. Hedwig Born to Einstein, Feb. 22, 1931 , AEA 8-190. 

50. Amos Fried to Robert Millikan, Mar. 4, 1932; Robert Millikan to Amos 
Fried, Mar. 8, 1932; cited in Clark, 551. 

51. Brian 1996, 216. 

52. Seelig 1956a, 194. At the movie, Einstein "stared bewildered, utterly ab- 
sorbed, like a child at a Christmas pantomime," according to a vivid 
report by Cissy Patterson, an ambitious young journalist who had also 
described him sunbathing nude. She would later own the Washington 
Herald. Brian 1996, 214, citing Washington Herald, Feb. 10, 1931. 

53. Einstein address, Feb. 16, 1931, in Nathan and Norden, 122. 



54. "At Grand Canyon Today," New York Times, Feb. 28, 1931; Einstein at 
Hopi House, www.hanksville.org/sand/Einstein.html. 

55. "Einstein in Chicago Talks for Pacifism," New York Times, Mar. 4, 1931; 
Nathan and Norden, 123. 

56. Folsing, 641; Einstein talk to War Resisters' League, Mar. 1, 1931, in 
Nathan and Norden, 123. 

57. Nathan and Norden, 124. 

58. Marianoff, 184. 

59. Einstein to Mrs. Chandler and the Youth Peace Federation, Apr. 5, 
1931; Nathan and Norden, 124; Folsing, 642. For an image of the pote, 
see www ? .alberteinstein.inf o / db / Viewlmage .do ? DocumentID = 2 1 00 7 & 
Page=l. 

60. Einstein interview with George Sylvester Viereck, Jan. 1931, in Nathan 
and Norden, 125. 

61. Einstein to Women's International League, Jan. 4, 1928, AEA 48-818. 

62. Einstein to London chapter of War Resisters' International, Nov. 25, 
1928; Einstein to the League for the Organization of Progress, Dec. 26, 
1928. 

63. Einstein statement, Feb. 23, 1929, in Nathan and Norden, 95. 

64. Manifesto of the Joint Peace Council, Oct. 1 2, 1930; Nathan and Norden, 
113. 

65. Einstein, "The 1932 Disarmament Conference," The Nation, Sept. 23, 
1931; Einstein 1954, 95; Einstein, "The Road to Peace," New York Times, 
Nov. 22, 1931. 

66. Nathan and Norden, 1 68; "Einstein Assails Arms Conference," New York 
Times, May 24, 1931. 

67. Einstein to Kurt Hiller, Aug. 21, 1931, AEA 46-693; Nathan and Norden, 
143. 

68. Jerome, 144. See in particular chapter 11, "How Red?" 

69. Einstein, "The Road to Peace," New York Times, Nov. 22, 1931; Einstein 
1954, 95. 

70. Thomas Bucky interview with Denis Brian, in Brian 1996, 229. 

71. Einstein to Henri Barbusse, June 1 , 1 932, AEA 34-543; Nathan and Nor- 
den, 175-179. 

72. Einstein to Isaac Don Levine, after Jan. 1, 1925, AEA 28-29. 00 (for image 
of handwritten document, see www.alberteinstein.info/db/ViewImage 
.do?DocumentID=21154&Page=l; Roger Baldwin and Isaac Don Levine, 
Letters from Russian Prisons (New York: Charles Boni, 1925); Robert Cot- 
trell, Roger Nash Baldwin and the American Civil Liberties Union (New 
York: Columbia, 2001), 180. 

73. Einstein to Isaac Don Levine, Mar. 15, 1932, AEA 50-922. 



^To Notes 



74. Einstein, "The World As I See It," originally published in 1930, reprinted 
in Einstein 1954, 8. 

75. "Ask Pardon for Eight Negroes," New York Times, Mar. 27, 1932; "Ein- 
stein Hails Negro Race," New York Times, Jan. 19, 1932, citing Einstein 
piece in the forthcoming Crisis magazine of Feb. 1932. 

76. Brian 1996, 219. 

77. Einstein to Chaim Weizmann, Nov. 25, 1929, AEA 33-41 1. 

78. Einstein, "Letter to an Arab," Mar. 15, 1930; Einstein 1954, 172; Clark, 
483; Folsing, 623. 

79. Einstein to Sigmund Freud, July 30, 1932, www.cis.vt.edu/modernwor^ld/ 
d/Einstein.html. 

80. Sigmund Freud to Einstein, Sept. 1932, www.cis.vt.edu/modernworld/ 
d/Einstein.html. 

CHAPTER SEVENTEEN: EINSTEIN'S GOD 

1. Charles Kessler, ed., The Diaries of Count Harry Kessler (New York: 
Grove Press, 2002), 322 (entry for June 14, 1927); Jammer 1999, 40. 
Jammer 1999 provides a thorough look at the biographical, philosoph- 
ical, and scientific aspects of Einstein's religious thought. 

2. Einstein, "Ueber den Gegenwertigen Stand der Feld-Theorie," 1929, AEA 
4-38. 

3. Neil Johnson, George Sylvester Viereck: Poet and Propagandist (Iowa 
City: University of Iow T a Press, 1968); George S. Viereck, My Flesh and 
Blood: A Lyric Autobiography with Indiscreet Annotations (New York: 
Liveright, 1931). 

4. Viereck, 372-378; Viereck first published the interview as "What Life 
Means to Einstein," Saturday Evening Post, Oct. 26, 1929. 1 have generally 
followed the translation and paraphrasing in Brian 2005, 185-186 and 
in Calaprice. See also Jammer 1999, 22. 

5. Einstein, "What I Believe," originally written in 1930 and recorded for the 
German League for Human Rights. It was published as "The World As 
I See It" in Forum and Century, 1930; in Living Philosophies (New York: 
Simon & Schuster, 1931); in Einstein 1949a, 1-5; in Einstein 1954,8-11. 
The versions are all translated somewhat differently and have slight re- 
visions. For an audio version, see www. yu.edu/libraries/digital_library/ 
einstein/credo.html. 

6. Einstein to M. Schayer, Aug. 5, 1927, AEA 48-380; Dukas and Hoffmann, 
66. 

7. Einstein to Phyllis Wright, Jan. 24, 1936, AEA 52-337. 

8. "Passover," Time, May 13, 1929. 

9. Einstein to Herbert S. Goldstein, Apr. 25, 1929, AEA 33-272; "Einstein 
Believes in Spinoza's God," New York Times, Apr. 25, 1929; Gerald 



Holton, "Einstein's Third Paradise," Daedalus (fall 2002): 26-34. Gold- 
stein was the rabbi of the Institutional Synagogue in Harlem and the 
longtime president of the Union of Orthodox Jewish Congregations of 
America. 

10. Rabbi Jacob Katz of the Montefiore Congregation, quoted in Time, May 
13, 1929. 

11. Calaprice, 214; Einstein to Hubertus zu Lowenstein, ca. 1941, in 
Lowenstein's book, Towards the Further Shore (London: Victor Gol- 
lancz, 1968), 156. 

12. Einstein to Joseph Lewis, Apr. 18, 1953, AEA 60-279. 

13. Einstein to unknown recipient, Aug. 7, 1941, AEA 54-927. i; 

14. Guy Raner Jr. to Einstein, June 10, 1948, AEA 57-287; Einstein to Guy 
Raner Jr., July 2, 1945, AEA 57-288; Einstein to Guy Raner Jr., Sept. 28, 
1949, AEA 57-289. 

15. Einstein, "Religion and Science," New York Times, Nov. 9, 1930, reprinted 
in Einstein 1954, 36-40. See also Powell. 

16. Einstein, speech to the Symposium on Science, Philosophy and Religion, 
Sept. 10, 1941, reprinted in Einstein 1954, 41; "Sees No Personal God," 
Associated Press, Sept. 11, 1941. A yellowed clipping of this story was 
given to me by Orville Wright, who was a young naval officer at the time 
and had kept it for sixty years; it had been passed around his ship and 
had notations from various sailors saying such things as, "Tell me, what 
do you think of this?" 

1 7. "In the mind there is no absolute or free will, but the mind is determined 
by this or that volition, by a cause, which is also determined by an- 
other cause, and this again by another, and so on ad infinitum." Baruch 
Spinoza, Ethics, part 2, proposition 48. 

18. Einstein, statement to the Spinoza Society of America, Sept. 22, 1932. 

19. Sometimes translated as "A man can do what he wants, but not want 
what he wants." I cannot find this quote in Schopenhauer's writings. The 
sentiment, nevertheless, comports with Schopenhauer's philosophy. He 
said, for example, "A man's life, in all its events great and small, is as 
necessarily predetermined as are the movements of a clock." Schopen- 
hauer, "On Ethics," in Parerga and Paralipomena: Short Philosophical 
Essays (New York: Oxford University Press, 2001), 2: 227. 

20. Einstein, "The World As I See It," in Einstein 1949a and Einstein 1954. 

21. Viereck, 375. 

22. Max Born to Einstein, Oct. 10, 1944, in Born 2005, 150. 

23. Hedwig Born to Einstein, Oct. 9, 1944, in Born 2005, 149. 

24. Viereck, 377. 

25. Einstein to the Rev. Cornelius Greenway, Nov. 20, 1950, AEA 28-894. 

26. Sayen, 165. 



■\TV Notes 



CHAPTER EIGHTEEN: THE REFUGEE 

L Einstein trip diary, Dec. 6, 1931, AEA. 29-136. 

2. Einstein trip diary, Dec 10, 1931, AEA 29-141. 

3. Flexner, 381-382; Batterson, 87-89. 

4. Abraham Flexner to Robert Millikan, July 30, 1932, AEA 38-007; Abra- 
ham Flexner to Louis Bamberger, Feb. 13, 1932, in Batterson, 88. 

5. Einstein trip diary, Feb. 1, 1932, AEA 29-141; Elsa Einstein to Rosika 
Schwimmer, Feb. 3, 1932; Nathan and Norden, 163. 

6. Einstein to Paul Ehrenfest, Apr. 3, 1932, AEA 10-227. < 

7. Clark, 542, citing Sir Roy Harrod. 

8. Flexner, 383. 

9. Einstein to Abraham Flexner, July 30, 1932; Batterson, 149; Brian 1996, 
232. 

10. Elsa Einstein to Robert Millikan, June 22, 1932, AEA 38-002. 

11. Robert Millikan to Abraham Flexner, July 25, 1932, AEA 38-006; Abra- 
ham Flexner to Robert Millikan, July 30, 1932, AEA 38-007; Batterson, 
114. 

12. "Einstein Will Head School Here," New York Times, Oct. 1 1, 1932, p. 1. 

13. Frank 1947, 226. 

14. Woman Patriot Corporation memo to the U.S. State Department, Nov. 22, 
1932, contained in Einstein's FBI file, section 1, available at foia.fbi.gov/ 
foiaindex/einstein.htm. This episode is nicely detailed in Jerome, 6-11, 

15. Reprinted in Einstein 1954, 7. Einstein's relationship with Louis Lochner 
of United Press is detailed in Marianoff, 137. 

16. New York Times, Dec. 4, 1932. 

17. "Einstein's Ultimatum Brings a Quick Visa," "Consul Investigated 
Charge," and "Women Made Complaint," all in New York Times, Dec. 
6, 1932; Sayen, 6; Jerome, 10. 

18. This was uncovered by Richard Alan Schwartz of Florida International 
University who did the original research into Einstein's FBI files. The 
versions he received were redacted by 25 percent. Fred Jerome was able 
to get fuller versions under the Freedom of Information Act, which he 
used in his book. Schwartz's articles on the topic include "The F.B.I, 
and Dr. Einstein," The Nation, Sept. 3, 1983, 168-173, and "Dr. Einstein 
and the War Department," Isis (June 1989): 281-284. See also Dennis 
Overbye, "New Details Emerge from the Einstein Files," New York Times, 
May 7, 2002. 

19. "Einstein Resumes Packing," New York Times, Dec. 7, 1932; "Einstein 
Embarks, Jests about Quiz" and "Stimson Regrets Incident," New Ydrk 
Times, Dec. 1 1, 1932. 



i ni \ i) ATA 



20. Einstein (from Caputh) to Maurice Solovine, Nov. 20, 1932, AEA 21-218; 
Frank 1947, 226; Pais 1982, 318, 450. Both Frank and Pais recount Ein- 
stein's prophetic words to Elsa about Caputh, and each likely heard the 
anecdote directly from them. Pais, among others, says they carried thirty 
pieces of luggage. Elsa, in her call to reporters after the U.S. consulate 
interrogation, said she had packed six trunks, but she may not have 
been finished packing, or may have been referring only to trunks, or 
may have understated the number so as not to inflame German au- 
thorities (or Pais may have been wrong). Barbara Wolff of the Einstein 
archives in Jerusalem thinks the tale that she packed thirty trunks is a 
fabrication, as is the tale that Einstein told her to "take a very good^ook 
at it" when they left Caputh (private correspondence with the author). 

21. "Einstein Will Urge Amity with Germany," New York Times, Jan. 8, 1933. 

22. Nathan and Norden, 208; Clark, 552. 

23. "Einstein's Address on World Situation" (text of speech) and "Einstein 
Traces Slump to Machine," New York Times, Jan. 24, 1933. 

24. Folsing, 659. 

25. Einstein to Margarete Lebach, Feb. 27, 1933, AEA 50-834. 

26. Evelyn Seeiey, interview with Einstein, New York World-Telegram, Mar. 
11, 1933; Brian 1996, 243. 

27. Marianoff, 142-144. 

28. Michelmore, 1 80. Michelmore got much of his material from Hans Albert 
Einstein, though this quote may have been exaggerated. 

29. Einstein, Statement against the Hitler regime, Mar. 22, 1933, AEA 28- 
235. 

30. Einstein to the Prussian Academy, Mar. 28, 1933, AEA 36-55. 

31. Max Planck to Einstein, Mar. 31, 1933. 

32. Max Planck to Heinrich von Ficker, Mar. 31, 1933, cited in Folsing, 663. 

33. Prussian Academy declaration, Apr. 1, 1933. The exchanges are re- 
printed in Einstein 1 954, 205-209. 

34. Einstein to Prussian Academy, Apr. 5, 1933. 

35. Frank 1947, 232. 

36. Prussian Academy to Einstein, Apr. 7 and 13, 1933; Einstein to Prussian 
Academy, Apr. 12, 1933. 

37. Max Planck to Einstein, Mar. 31, 1933, AEA 19-389; Einstein to Max 
Planck, Apr. 6, 1933, AEA 19-392. 

38. Einstein to Max Born, May 30, 1933, AEA 8-192; Max Born to Einstein, 
June 2, 1933, AEA 8-1 93 

39. Einstein to Fritz Haber, May 19, 1933, AEA 12-378. For a good pro- 
file of the Einstcin-Haber relationship and this final episode, see Stern, 
1 56-160. Also very useful is John Cornwall, Hitler's scientists (New York: 
Viking, 2003), 137-139. 



Notes 



40. Fritz Haber to Einstein, Aug. 1, 1933, AEA 385; Einstein to Fritz Haber, 
Aug. 8, 1933, AEA 12-388. 

41. Einstein to Willem de Sitter, Apr. 5, 1933, AEA 20-575; Frank 1947, 232; 
Clark, 573. 

42. Vallentin, 231. 

43. Frank 1947, 240-242. 

44. Einstein to Maurice Solovine, Apr. 23, 1933, AEA 21-223. 

45. Einstein to Paul Langevin, May 5, 1933, AEA 15-394. 

46. "Einstein Will Go to Madrid," New York Times, Apr. 1 1, 1933; Abraham 
Flexner to Einstein, Apr. 13, 1933, AEA 38-23; Pais 1982, 493. , 

47. Abraham Flexner to Einstein, Apr. 26 and 28, 1933, AEA 38-25, 38-26. 

48. "Einstein Lists Contracts; Princeton, Paris, Madrid, Oxford Lectures Are 
Only Engagements," New York Times, Aug. 5, 1933; Einstein to Frederick 
Lindemann, May 1, 1933, AEA 16-372. 

49. Hannoch Gutfreund, "Albert Einstein and Hebrew University," in Renn 
2005d, 318. 

50. Einstein to Fritz Haber, Aug. 9, 1933, AEA 37-109; Einstein to Max Born, 
May 30, 1933, AEA 8-192. 

51. Jewish Chronicle, Apr. 8, 1933; Chaim Weizmann to Einstein, Apr. 3, 
1933, AEA 33-425; Einstein to Paul Ehrenfest, June 14, 1933, AEA 10- 
255. 

52. Einstein to Herbert Samuel, Apr. 15, 1933, AEA 21 -1 7; Einstein to Chaim 
Weizmann, June 9, 1933, AEA 33-435. 

53. "Weizmann Scores Einstein's Stand," New York Times, June 30, 1933. 

54. "Albert Einstein Definitely Takes Post at Hebrew University," Jewish 
Tele-graphic Agency, July 3, 1933; Abraham Flexner to Elsa Einstein, 
July 19, 1933, AEA 33-033; "Einstein Accepts Chair: Dr. Weizmann An- 
nounces He Has Made Peace with Hebrew University in Jerusalem," New 
York Times, July 4, 1933. 

55. Einstein to the Rev. Johannes B. Th. Hugenholtz, July 1, 1933, AEA 50- 
320. 

56. Nathan and Norden, 225. 

57. The queen's name has been spelled Elizabeth in many books, but as 
carved on her statue and national monument in Brussels, and in most 
official sources it is Elisabeth. 

58. Einstein to Lisa Einstein, Nov. 1, 1930, uncatalogued new material pro- 
vided to author. 

59. Einstein to King Albert I of Belgium, Nov. 14, 1 933, in Nathan and Nor- 
den, 230. 

60. Einstein to Alfred Nahon, July 20, 1933, AEA 51-227. 

61. New York Times, Sept. 10, 1933. 



62. Einstein to E. Lagot, Aug. 28, 1933, AEA 50-477. 

63. Einstein to Lord Ponsonby, Aug. 28, 1933, AEA 51-400. 

64. Einstein to A. V. Frick, Sept. 9, 1933, AEA 36-567. 

65. Einstein to G. C. Heringa, Sept. 11, 1933, AEA 50-199. 

66. Einstein to P. Bernstein, Apr. 5, 1934, AEA 49-276. 

67. Romain Rolland, Sept. 1933 diary entry, in Nathan and Norden, 232. 

68. Michele Besso to Einstein, Sept. 18, 1932, AEA 7-130; Einstein to Michele 
Besso, Oct. 21, 1932, AEA 7-370. 

69. Einstein to Frederick Lindemann, May 9, 1933, AEA 16-377. 

70. Einstein to Elsa Einstein, July 21, 1933, AEA 143-250. < 

71. Locker-Lampson speech, House of Commons, July 26, 1933; "Einstein 
a Briton Soon: Home Secretary's Certificate Preferred to Palestine Citi- 
zenship," New York Times, July 29, 1933; Marianoff, 159. 

72. New York World Telegram, Sept. 19, 1933, in Nathan and Norden, 234. 

73. "Dr. Einstein Denies Communist Leanings," New York Times, Sept. 16, 
1933; "Professor Einstein's Political Views," Times of London, Sept. 16, 
1933, in Brian 1996, 251. 

74. Einstein, Appreciation of Paul Ehrenfest, written in 1934 for a Leiden 
almanac and reprinted in Einstein 1950a, 236. 

75. Clark, 600-605; Marianoff, 160-163; Jacob Epstein, Let There Be Sculp- 
ture (London: Michael Joseph, 1940), 78. 

76. Dukas and Hoffmann, 56. 

77. Einstein, "Civilization and Science," Royal Albert Hall, Oct. 3, 1933; 
Times of London, Oct. 4, 1933; Calaprice, 198; Clark, 610-611. Clark's 
version is more faithful to the way the speech was given than the written 
version, which had two references to Germany that Einstein, diplomat- 
ically, decided to omit. 

CHAPTER NINETEEN: AMERICA 

1. Abraham Flexner telegram to Einstein, Oct. 1933, AEA 38-049; Abraham 
Flexner to Einstein, Oct. 13, 1933, AEA 38-050. 

2. "Einstein Arrives; Pleads for Quiet / Whisked from Liner by Tug at Quar- 
antine," New York Times, Oct. 18, 1933. 

3. "Einstein Views Quarters," New York Times, Oct. 18, 1933; Rev. John 
Lampe interview, in Clark, 614; "Einstein to Princeton," Time, Oct. 30, 
1933. 

4. Brian 1996, 251. 

5. "Einstein Has Musicale," New York Times, Nov. 10, 1933. The sketches 
that Einstein made for Seidel are now in the Judah Magnes Museum, 
endowed by the president of Hebrew University with whom Einstein 
fought. 



\i\ Notes 



6. Bucky, 150. 

7. Thomas Torrance, "Einstein and God," Center for Theological Inquiry 7 , 
Princeton, ctinquiry.org/publications/reflections_volume_l/torrance 
.htm. Torrance says a friend related the tale to him. 

8. Eleanor Drorbaugh interview with Jamie Sayen, in Sayen, 64, 74. 

9. Sayen, 69; Bucky, 111; Folsing, 732. 

10. "Had Pronounced Sense of Humor," New York Times, Dec. 22, 1936. 

11. Brian 1996, 265. 

12. Abraham Flexner to Einstein, Oct. 13, 1933, in Regis, 34. 

13. "Einstein, the Immortal, Shows Human Side," (Newark) Sunday Ledger, 
Nov. 12, 1933. 

14. Abraham Flexner to Elsa Einstein, Nov. 14, 1933, AEA 38-055. 

15. Abraham Flexner to Elsa Einstein, Nov. 15, 1933, AEA 38-059. Flexner 
also wrote to Herbert Maass, an Institute trustee, on Nov. 14, 1933: "I 
am beginning to weary a little of this daily necessity of 'sitting down' on 
Einstein and his wife. They do not know America. They are the merest 
children, and they are extremely difficult to advise and control. You 
have no idea the barrage of publicity I have intercepted." Batterson, 152. 

16. Abraham Flexner to Einstein, Nov, 15, 1933, AEA 38-061. 

17. "Fiddling for Friends," Time, Jan. 29, 1934; "Einstein in Debut as Vio- 
linist Here," New York Times, Jan. 18, 1934. 

18. Stephen Wise to Judge Julian Mack, Oct. 20, 1933. 

19. Col. Marvin Maclntyre report to the White House Social Bureau, Dec. 
7, 1933, AEA 33-131; Abraham Flexner to Franklin Roosevelt, Nov. 3, 
1933; Einstein to Eleanor Roosevelt, Nov. 21, 1933, AEA 33-129; Eleanor 
Roosevelt to Einstein, Dec. 4, 1933, AEA 33-130; Elsa Einstein to Eleanor 
Roosevelt, Jan. 16, 1934, AEA 33-132; Einstein to Queen Elisabeth of 
Belgium, Jan. 25, 1934, AEA 33-134; "Einstein Chats about Sea," New 
York Times, Jan. 26, 1934. 

20. Einstein to Board of Trustees of the IAS, Dec. 1-31, 1933. 

21. Johanna Fantova, Journal of conversations with Einstein, Jan. 23, 1954, 
in Calaprice, 354. 

22. Einstein to Max Born, Mar. 22, 1934; Erwin Schrodinger to Frederick Lin- 
demann, Mar. 29, 1934, Jan. 22, 1935. 

23. Einstein to Queen Elisabeth of Belgium, Nov. 20, 1933, AEA 32-369. The 
line is usually translated as "puny demigods on stilts." The word Ein- 
stein uses, stelzbeinig, means stiff-legged, as if the legs were wooden 
stilts. It has nothing to do with height. Instead, it evokes the gait of a 
peacock. 

24. Einstein, "The Negro Question," Pageant, Jan. 1946. In this essay, he was 
juxtaposing the generally democratic social tendency of Americans to 
the way they treated blacks. That became more of an issue for him than 
it was back in 1934, as will be noted later in this book. 



25. Bucky, 45; "Einstein Farewell," Time, Mar. 14, 1932. 

26. Vallentin, 235. See also Elsa Einstein to Hertha Einstein (wife of music 
historian Alfred Einstein, a distant cousin), Feb. 24, 1934, AEA 37-693: 
"The place is charming, altogether different from the rest of America ... 
Here everything is tinged with Englishness— downright Oxford style." 

27. "Einstein Cancels Trip Abroad," New York Times, Apr. 2, 1934. 

28. Marianoff, 178. Other sources report that Use's ashes, or at least some 
of them, were brought to a cemetery in Holland, to a place chosen by 
the widower Rudi Kayser 

29. This entire story is from an interview given by the Blackwoods' son 
James to Denis Brian on Sept. 7, 1994, and is detailed in Brian f-996, 
259-263. 

30. Ibid. See also James Blackwood, "Einstein in the Rear-View Mirror," 
Princeton History, Nov. 1997. 

31. "Einstein Inventor of Camera Device," New York Times, Nov. 27, 1936. 

32. Bucky, 5. Bucky's book is written, in part, as a running conversation, 
though there are sections that actually draw from other Einstein inter- 
views and writings. 

33. Bucky, 16-21. 

34. New York Times, Aug. 4, 1935; Brian 1996, 265, 280. 

35. Vallentin, 237. 

36. Brian 1996, 268. 

37. Folsing, 687; Brian 1996, 279. 

38. Calaprice, 251. 

39. Bucky, 25. 

40. Clark, 622. 

41. Pais 1982, 454. 

42. Jon Blackwell, "The Genius Next Door," The Trentonian, www.capital- 
century.com/1933.html; Seelig 1956a, 193; Sayen, 78; Brian 1996, 330. 

43. Einstein to Barbara Lee Wilson, Jan. 7, 1943, AEA 42-606; Dukas and 
Hoffmann, 8; "Einstein Solves Problem That Baffled Boys," New York 
Times, June 11, 1937. 

44. "Einstein Gives Advice to a High School Boy," New York Times, Apr. 14, 
1935; Sayen, 76. 

45. Elsa Einstein to Leon Watters, Dec. 10, 1935, AEA 52-210. 

46. Vallentin, 238. 

47. Bucky, 13. 

48. Einstein to Hans Albert Einstein, Jan. 4, 1937, AEA 75-926. 

49. Hoffmann 1972, 231. 

50. Einstein, "Lens-like Action of a Star by Deviation of Light in the Grav- 
itational Field," Science (Dec. 1936); Einstein with Nathan Rosen, "On 



MX Notes 



Gravitational Waves," Journal of the Franklin Institute (Jan. 1937). The 
gravitational wave paper was originally submitted to Physical Reviews. 
Editors there sent it to a referee, who noted flaws. Einstein was out- 
raged, withdrew the paper, and had it published instead by the Franklin 
Institute. He then realized he was wrong after all (after the anonymous 
referee indirectly let him know), and he and Rosen juggled many modifi- 
cations, just as Elsa was dying. Daniel Kinneflick uncovered the details 
of this saga and provides a fascinating acount in "Einstein versus the 
Physical Review," Physics Today (Sept. 2005). 

51. Einstein to Max Born, Feb. 1937, in Born 2005, 128. 

52. Einstein, "The Causes of the Formation of Meanders in the Courses of 
Rivers and of the So-Called Baer's Law," Jan. 7, 1926. 

53. "Dr. Einstein Welcomes Son to America," New York Times, Oct. 1 3, 1 937. 

54. Bucky, 107. 

55. Einstein to Mileva Marie, Dec. 21, 1937, AEA 75-938. 

56. Einstein to Frieda Einstein, Apr. 1 1, 1937, AEA 75-929. 

57. Robert Ettema and Cornelia F. Mutel, "Hans Albert Einstein in South 
Carolina," Water Resources and Environmental History, June 27, 2004; 
"Einstein's Son Asks Citizenship," New York Times, Dec, 22, 1938. He 
applied for citizenship on Dec. 21, 1938, at the U.S. District Court in 
Greenville, S.C. Some biographies have him living in Greensboro, N.C., 
at the time, but that is incorrect. 

58. Einstein to Hans Albert and Frieda Einstein, Jan. 1939; James Shannon, 
"Einstein in Greenville," The Beat (Greenville, S.C), Nov. 17, 2001. 

59. Highfield and Carter, 242. 

60. "Hitler Is 'Greatest' in Princeton Poll: Freshmen Put Einstein Second and 
Chamberlain Third," New York Times, Nov. 28, 1939. The story reports 
that this was for the second year in a row. 

61. Collier's, Nov. 26, 1938; Einstein 1954, 191. 

62. Sayen, 344; "Einstein Fiddles," Time, Feb. 3, 1941. Time reported of a 
little concert in Princeton for the American Friends Service Commit- 
tee: "Einstein proved that he could play a slow melody with feeling, 
turn a trill with elegance, jigsaw on occasion. The audience applauded 
warmly. Fiddler Einstein smiled his broad and gentle smile, glanced at 
his watch in fourth-dimensional worriment, played his encore, peered 
at the watch again, retired." 

63. Jerome, 77. 

64. Einstein to Isaac Don Levine, Dec. 10, 1934, AEA 50-928; Isaac Deo 
Levine, Eyewitness to History (New York: Hawthorne, 1973), 1 71 . 

65. Sidney Hook to Einstein, Feb. 22, 1937, AEA 34-731; Einstein to Sidney 
Hook, Feb. 23, 1937, AEA 34-735. 

66. Sidney Hook, "My Running Debate with Einstein," Commentary, July 
1982, 39. 



CHAPTER TWENTY: QUANTUM ENTANGLEMENT 

1. Hoffmann 1972, 190; Rjgden, 144; Leon Rosenfeld, "Niels Bohr in the 
Thirties," in Rozental 1967, 127; N. P. Landsman, "When Champions 
Meet: Rethinking the Bohr— Einstein Debate," Studies in the History and 
Science of Modern Physics 37 (Mar. 2006): 212. 

2. Einstein 1949b, 85. 

3. Ibid. 

4. Einstein To Max Born, Mar. 3, 1947, in Born 2005, 155 (not in AEA). 

5. Einstein To Erwin Schrodinger, June 19, 1935, AEA 22-47. 

6. New York Times, May 4 and 7, 1935; David Mermin, "My Life withiEin- 
stein," Physics Today (Jan. 2005). 

7. Albert Einstein, Boris Podolsky, and Nathan Rosen, "Can Quantum- 
Mechanical Description of Physical Reality Be Regarded as Complete?," 
Physical Review, May 15, 1935 (received Mar. 25, 1935); www.drchinese 
.com / David /EPR.pdf. 

8. Another formulation of the experiment would be for one observer to 
measure the position of a particle while at the "same moment" another 
observer measures the momentum of its twin. Then they compare notes 
and, supposedly, know the position and momentum of both particles. 
See Charles Seife, "The True and the Absurd," in Brockman, 71. 

9. Aczei 2002, 117. 

10. Whitaker, 229; Aczel 2002, 118. 

11. Nieis Bohr, "Can Quantum-Mechanical Description of Physical Reality 
Be Regarded as Complete?," Physical Review, Oct. 15, 1935 (received 
July 13, 1935). 

12. Greene 2004, 102. Note that Arthur Fine says that the synopsis of EPR 
used by Bohr "is closer to a caricature of the EPR paper than it is to 
a serious reconstruction." Fine says that Bohr and other interpreters 
of Einstein feature a "criterion of reality" that Einstein in his own later 
writings on EPR does not feature, even though the EPR paper as writ- 
ten by Podolsky does talk about determining "an element of reality." 
Brian Greene's book is among those that do emphasize the "criterion 
of reality" element. See Arthur Fine, "The Einstein-Podolsky-Rosen 
Argument in Quantum Theory," Stanford Encyclopedia of Philosophy, 
plato.stanford.edu/entries/qt-epr/, and also: Fine 1996, chapter 3; 
Mara Beller and Arthur Fine, "Bohr's Response to EPR," in Jann Faye 
and Henry Folse, eds., Niels Bohr and Contemporary Philosophy (Dor- 
drecht: Kluwer Academic, 1994), 1-31. 

13. Arthur Fine has shown that Einstein's own critique of quantum me- 
chanics was not fully captured in the way that Podolsky wrote in the 
EPR paper, and especially in the way that Bohr and the "victors" de- 
scribed it. Don Howard has built on Fine's work and emphasized the 
issues of "separability" and "locality." See Howard 1990b. 



1 i o Notes 



14. Einstein to Erwin Schrbdinger, May 31, 1928, AEA 22-22; Fine, 18. 

15. Erwin Schrodinger to Einstein, June 7, 1935, AEA 22-45, and July 13, 
1935, AEA 22-48. 

16. Einstein to Erwin Schrodinger, June 19, 1935, AEA 22-47. 

17. Erwin Schrodinger, "The Present Situation in Quantum Mechanics," third 
installment, Dec. 1 3, 1935, www.tu-harburg.de/rzt/rzt/it/QM/cat.htnil. 

18. More specifically, Schrodinger's equation shows the rate of change over 
time of the mathematical formulation of the probabilities for the out- 
come of possible measurements made on a particle or system. 

19. Einstein to Erwin Schrodinger, June 19, 1935, AEA 22-47. a 

20. I am grateful to Craig Copi and Douglas Stone for helping to compose 
this section. 

21. Einstein to Erwin Schrodinger, Aug. 8, 1935, AEA 22-49; Arthur Fine, 
"The Einstein-Podolsky-Rosen Argument in Quantum Theory 7 ," Stan- 
ford Encyclopedia of Philosophy, plato.stanford.edu/entries/qt-epr/. 
Note that Arthur Fine uncovered some of the Einstein-Schrodinger cor- 
respondence. Fine, chapter 3. 

22. Erwin Schrodinger to Einstein, Aug. 19, 1935, AEA 22-51. 

23. Erwin Schrodinger, "The Present Situation in Quantum Mechanics," Nov. 
29, 1935, vw-w.tu-harburg.de/rzt/rzt/it/QM/cat.html. 

24. Einstein to Erwin Schrodinger, Sept. 4, 1935, AEA 22-53. Schrodinger's 
paper had not been published, but Schrodinger included its argument 
in his Aug. 19, 1935, letter to Einstein. 

25. en.wikipedia.org/wiki/ Schrodinger's.cat. 

26. Einstein to Erwin Schrodinger, Dec. 22, 1950, AEA 22-174. 

27. David Bohm and Basil Huey, "Einstein and Non-locality in the Quantum 
Theory" in Goldsmith et aL, 47. 

28. John Stewart Bell, "On the Einstein-Podolsky-Rosen Paradox," Physic 1, 
no. 1 (1964). 

29. Bernstein 1991, 20. 

30. For an explanation of how Bohm and Bell set up their analysis, see 
Greene 2004, 99-115; Bernstein 1991, 76. 

31. Bernstein 1991, 76, 84. 

32. New York Times, Dec. 27, 2005. 

33. New Scientist, Jan. 11, 2006. 

34. Greene 2004, 1 1 7. 

35. In the decoherent-histories formulation of quantum mechanics, the 
coarse graining is such that the histories don't interfere with one an- 
other: if A and B are mutually exclusive histories, then the probability 
of A or B is the sum of the probabilities of A and of B as it should 
be. These "decoherent" histories form a tree-like structure, with each 



of the alternatives at one time branching out into alternatives at the 
next time, and so forth. In this theory, there is much less emphasis on 
measurement than in the Copenhagen version. Consider a piece of mica 
in which there are radioactive impurities emitting alpha particles. Each 
emitted alpha particle leaves a track in the mica. The track is real, and 
it makes little difference whether a physicist or other human being or 
a chinchilla or a cockroach comes along to look at it. What is impor- 
tant is that the track is correlated with the direction of emission of 
the alpha particle and could be used to measure the emission. Before 
the emission takes place, all directions are equally probable and con- 
tribute to a branching of histories. I am grateful to Murray Gell-Mann 
for his help with this section. See also Gell-Mann, 135-177; Murray Gell- 
Mann and James Hartle, "Quantum Mechanics in the Light of Quantum 
Cosmology," in W. H. Zurek, ed., Complexity 1 , Entropy and the Physics 
of Information (Reading, Mass.: Addison-Wesley, 1990), 425-459, and 
"Equivalent Sets of Histories and Multiple Quasiclassical Realms," May 
1996, www.arxiv.org/abs/gr-qc/9404013. This view is derived from the 
many worlds interpretation pioneered in 1957 by Hugh Everett. 
36. The literature on Einstein and realism is fascinating. This section relies 
on the works of Don Howard, Gerald Holton, Arthur I. Miller, and Jeroen 
van Dongen cited in the bibliography. 

Don Howard has argued that Einstein was never a true Machian nor 
a true realist, and that his philosophy of science did not change much 
over the years. "On my view, Einstein was never an ardent 'Machian' 
positivist, and he was never a scientific realist, at least not in the sense 
acquired by the term 'scientific realist' in later twentieth-century philo- 
sophical discourse. Einstein expected scientific theories to have the 
proper empirical credentials, but he was no positivist; and he expected 
scientific theories to give an account of physical reality but he was no 
scientific realist. Moreover, in both respects his views remained more 
or less the same from the beginning to the end of his career." Howard 
2004. 

Gerald Holton, on the other side, argues that Einstein underwent "a 
pilgrimage from a philosophy of science in which sensationalism and 
empiricism were at the center, to one in which the basis was a rational 
realism ... For a scientist to change his philosophical beliefs so fun- 
damentally is rare" (Holton 1973, 219, 245). See also Anton Zeilinger, 
"Einstein and Absolute Reality," in Brockman, 123: "Instead of accept- 
ing only concepts that can be verified by observation, Einstein insisted 
on the existence of a reality prior to and independent of observation." 

Arthur Fine's The Shaky Game explores all sides of the issue. He de- 
velops for himself what he calls a "natural ontological attitude" that is 
neither realist nor antirealist, but instead "mediates between the two." 
Of Einstein he says, "I think there is no backing away from the fact that 



11 V Notes 

Einstein's so-called realism has a deeply empiricist core that makes it 
a 'realism' more nominal than real." Fine, 130, 108. 

37. Einstein to Jerome Rothstein, May 22, 1950, AEA 22-54. 

38. Einstein to Donald Mackay, Apr. 26, 1948, AEA 17-9. 

39. Einstein 1949b, 11. 

40. Gerald Holton, "Mach, Einstein and the Search for Reality," in Holton 
1973, 245. Arthur I. Miller disagrees with some of Holton's interpreta- 
tion. He stresses that Einstein's point was that for something to be real 
it should be measurable in principle, even if not actually measurable in 
real life, and he was content using thought experiments to "measqre" 
something. Miller 1981, 186. 

41. Einstein 1949b, 81. 

42. Einstein to Max Born, comments on a paper, Mar. 1 8, 1948, in Born 2005, 
161. 

43. Einstein, "The Fundamentals of Theoretical Physics," Science, May 24, 
1940; Einstein 1954, 334. 

44. For example, Arthur Fine argues, "Causality and observer-independence 
were primary features of Einstein's realism, where as a space/time rep- 
resentation was an important but secondary feature," Fine, 103. 

45. Einstein, "Physics, Philosophy and Scientific Progress," Journal of the 
International College of Surgeons 14 (1950), AEA 1-163; Fine, 98. 

46. Einstein, "Physics and Reality," Journal of the Franklin Institute (Mar. 
1936), in Einstein 1954, 292. Gerald Holton says that this is more prop- 
erly translated: "The eternally incomprehensible thing about the world 
is its comprehensibility"; see Holton, "What Precisely Is Thinking?," in 
French, 161. 

47. Einstein to Maurice Solovine, Mar. 30, 1952, in Solovine, 131 (not in AEA). 

48. Einstein to Maurice Solovine, Jan. 1, 1951, in Solovine, 119. 

49. Einstein to Max Born, Sept. 7, 1944, in Born 2005, 146, and AEA 8-207. 

50. Born 2005, 69. He put Einstein in the category of "conservative indi- 
viduals who were unable to free their minds from the prevailing philo- 
sophical prejudices." 

51. Einstein to Maurice Solovine, Apr. 10, 1938, in Solovine, 85. 

52. Einstein and Infeld, 296. 

53. Ibid., 241. 

54. Born 2005, 118, 122. 

55. Brian 1996, 289. 

56. Hoffmann 1972. 231. 

57. Regis, 35. 

58. Leopold Infeld, Quest (New York: Chelsea, 1980), 309. 

59. Brian 1996, 303. 



/^jLi-iiiajl "VIA 



60. Infeld, introduction to the 1960 edition of Einstein and Infeld; Infeld, 
112-114. 

61. Pais 1982, 23. 

62. Vladimir Pavlovich Vizgin, Unified Field Theories in the First Third of the 
20th Century (Basel: Birkhauser, 1994), 218. Matthew 19:6, King James 
Version: "What therefore God hath joined together, let not man put 
asunder." 

63. Einstein to Max von Laue, Mar. 23, 1934, AEA 16-101. 

64. From Whitrow, xii: "Einstein agreed that the chance of success was very 
small but the attempt must be made. He himself had established his 
name; his position was assured, so he could afford to take the risk of 
failure. A young man with his way to make in the world could not afford 
to take a risk by which he might lose a great career, so Einstein felt that 
in this matter he had a duty." 

65. Hoffmann 1972, 227. 

66. Arthur J. Miller, "A Thing of Beauty," New Scientist, Feb. 4, 2006. 

67. Einstein to Maurice Solovine, June 27, 1938. See also Einstein to Maurice 
Solovine, Dec. 23, 1938, AEA 21-236: "I have come across a wonderful 
subject which I am studying enthusiastically with two young colleagues. 
It offers the possibility of destroying the statistical basis of physics, 
which I have always found intolerable. This extension of the general 
theory of relativity is of very great logical simplicity." 

68. William Laurence, "Einstein in Vast New Theory Links Atoms and Stars 
in Unified System," New York Times, July 5, 1935; William Laurence, 
"Einstein Sees Key to Universe Near," New York Times, Mar. 14, 1939. 

69. Hoffmann 1972, 227; Bernstein 1991, 157. 

70. William Laurence, "Einstein Baffled by Cosmos Riddle," New York Times, 
May 16, 1940. 

71. Folsing, 704. 

72. Pittsburgh Post-Gazette, Dec. 29, 1934. 

73. William Laurence, "Einstein Sees Key to Universe Near," New York Times, 
Mar. 14, 1939. 

CHAPTER TWENTY-ONE: THE BOMB 

1. FBI interview with Einstein regarding Leo Szilard, Nov. 1, 1940, obtained 
by Gene Dannen under the Freedom of Information Act, www.darmen 
.com/einstein.html. It is ironic that the FBI had such an extensive and 
friendly interview with Einstein to check out Szilard's worthiness for 
a security clearance, because Einstein had been denied such a clear- 
ance himself. See also Gene Dannen, "The Einstein-Szilard Refrigera- 
tors," Scientific American (Jan. 1997). 



1 i \ Notes 



2. Recollections oF Chuck Rothman, son of David Rothman, www.sff.net/ 
people/rothman/einstein.htm. 

3. W'eart and Szilard 1978, 83-96; Brian 1996, 316. 

4. An authoritative narrative is in Rhodes, 304-308. 

5. See Kati Mart on, The Great Escape: Nine Hungarians Who Fled Hitler and 
Changed the World (New York: Simon & Schuster, 2006). 

6. Leo Szilard to Einstein, July 19, 1933, AEA 76-532. 

7. Some popular accounts suggest that Einstein merely signed a letter that 
Szilard wrote and brought with him. Along these lines, Teller told the 
writer Ronald W. Clark in 1969 that Einstein had signed, with "very lit- 
tie comment," a letter that Szilard and Teller had brought that day. See 
Clark, 673. This is contradicted, however, by Szilard's own detailed de- 
scription of that day and the notes of the conversation made by Teller 
that day. The notes and new draft letter in German as dictated by Ein- 
stein are in the Teller archives and reprinted in Nathan and Norden, 293. 
It is true that the letter dictated by Einstein was based on a draft Szilard 
brought that day, but that was a translation of the one Einstein had dic- 
tated two weeks earlier. Some accounts, including occasional comments 
made later by Einstein himself, try to minimize his role and say he sim- 
ply signed a letter that someone else wrote. In fact, even though Szilard 
prompted and propelled the discussions, Einstein was fully involved in 
writing the letter that he alone, signed. 

8. Einstein to Franklin Roosevelt, Aug. 2, 1939. The longer version is in 
the Franklin Roosevelt archives in Hyde Park, New York (with a copy in 
AEA 33-143), the shorter one in the Szilard archives at the University 
of California, San Diego. 

9. Clark, 676; Einstein to Leo Szilard, Aug. 2, 1939, AEA 39-465; Leo 
Szilord to Einstein, Aug. 9, 1939, AEA 39-467; Leo Szilard to Charles 
Lindbergh, Aug. 14, 1939, Szilard papers, University 7 of California, San 
Diego, box 12, folder 5. 

10. Charles Lindbergh, "America and European Wars," speech, Sept. 15, 
1939, www-.charleslindbergh.com/pdf/9_15-39.pdf. 

11. Leo Szilard to Einstein, Sept. 27, 1933, AEA 39-471 . Lindbergh later did 
not recall getting any letters from Szilard. 

12. Leo Szilard to Einstein, Oct. 3, 1939, AEA 39-473. 

13. Moore, 268. The Napoleon tale is clearly one that Sachs or someone gar- 
bled, as Robert Fulton did in fact work on building ships for Napoleon, 
including a failed submarine; see Kirkpatrick Sale, The Fire of His Genius 
(New York: Free Press, 2001), 68-73. 

14. Sachs told this tale to a U.S. Senate special committee on atomic energy 
hearing, Nov. 27, 1945. It is recounted in most histories of the atom 
bomb, including Rhodes, 313-314, 



15. Franklin Roosevelt to Einstein, Oct. 19, 1939, AEA 33-192. 

16. Einstein to Alexander Sachs, Mar. 7, 1940, AEA 39-475. 

17. Einstein to Lyman Briggs, Apr. 25, 1940, AEA 39-484. 

18. Sherman Miles to J. Edgar Hoover, July 30, 1940, in the FBI files on Ein- 
stein, foia.fbi.gov/einstein/einsteinla.pdf. A good analysis and context 
for these files is Jerome. 

19. J. Edgar Hoover to Sherman Miles, Aug. 15, 1940. 

20. Einstein to Henri Barbusse, June 1, 1932, AEA 34-543. The FBI refers 
to this conference with a different translation of its name, the World 
Congress against War. < 

21. Jerome, 28, 295 n. 6. The Miles note is on the copy in the National 
Archives but not the FBI files. 

22. Jerome, 40-42. 

23. Einstein, "This Is My America," unpublished, summer 1944, AEA 72- 
758. 

24. "Einstein to Take Test," New York Times, June 20, 1940; "Einstein Pre- 
dicts Armed League," New York Times, June 23, 1940. 

25. "Einstein Is Sworn as Citizen of U.S.," New York Times, Oct. 2, 1 940. 

26. Einstein, "This Is My America," unpublished, summer 1944, AEA 72- 
758. 

27. Frank Aydelotte to Vannevar Bush, Dec. 19, 1941; Clark, 684. 

28. Vannevar Bush to Frank Aydelotte, Dec. 30, 1941. 

29. Pais 1982, 12; George Gamow, "Reminiscence," in French, 29; Folsing, 
715. 

30. Sayen, 150; Pais 1982, 147. The manuscripts were purchased by the 
Kansas City Life Insurance Co. and were subsequently donated to the 
Library of Congress. 

31. Einstein to Niels Bohr, Dec. 12, 1944, AEA 8-95. 

32. Clark, 698. 

33. Einstein to Otto Stern, Dec. 26, 1944, AEA 22-240; Clark, 699-700. 

34. Einstein to Franklin Roosevelt, Mar. 25, 1945, AEA 33-109. 

35. Sayen, 151. 

36. Time, July 1, 1946. The portrait was by the longtime cover artist for the 
magazine, Ernest Hamlin Baker. 

37. Newsweek, Mar. 10, 1947. 

38. Linus Pauling report of conversation, Nov. 16, 1954, in Calaprice, 185. 

CHAPTER TWENTY-TWO: ONE-WORLDER 

1. Brian 1996, 345; Helen Dukas to Alice Kahler, Aug. 8, 1945: "One of the 
young reporters who was a guest at the Sulzbergers from the New York 



*\ o > Notes 



Times came over late at night . . . Arthur Sulzberger also called constantly 
for a statement. But no dice." Arthur Ochs Sulzberger Sr. told me that his 
father, Arthur Hays Sulzberger, and uncle David summered at Saranac 
Lake and knew Einstein. 

2. United Press interview, Sept. 14, 1945, reprinted in New York Times, 
Sept. 15, 1945. 

3. Einstein to J. Robert Oppenheimer (care of a post office box in Santa Fe 
near Los Alamos), Sept. 29, 1945, AEA 57-294; J, Robert Oppenheimer 
to Einstein, Oct. 10, 1945, AEA 57-296. 

4. When he realized that Oppenheimer had not written the statement he 
considered too timid, Einstein wrote to the scientists in Oak Ridge, Ten- 
nessee, who actually had. In the letter, he explained his thoughts about 
what powers a world government should and should not have. "There 
would be no immediate need for member nations to subordinate their 
own tariff and immigration legislation to the authority of world govern- 
ment," he said. "In fact, I believe the sole function of world government 
should be to have a monopoly over military power." Einstein to John 
Balderston and other Oak Ridge scientists, Dec. 3, 1945, AEA 56-49. 

5. It is reprinted in Nathan and Norden, 347, and Einstein 1954, 118. 
See also Einstein, "The Way Out," in One World or None, Federation of 
Atomic Scientists, 1946, www.fas.org/oneworld/index.html. The book 
is an important look at the ideas of scientists at the time— including 
Einstein, Oppenheimer, Szilard, Wigner, and Bohr— on how to use world 
federalism to control nuclear arms. 

6. Einstein realized there was no lasting "secret" of the bomb to protect. 
As he said later, "America has temporary superiority in armament, but 
it is certain that we have no lasting secret. What nature tells one group 
of men, she will tell in time to any other group." Einstein, "The Real 
Problem Is in the Hearts of Men," New York Times Magazine, June 23, 
1946. 

7. Einstein, remarks at the Nobel Prize dinner, Hotel Astor, Dec. 10, 1945, 
in Einstein 1954, 115. 

8. Einstein, ECAS fund-raising telegram, May 23, 1946. Material relating to 
this is in folder 40-11 of the Einstein archives. The history and archives 
of the ECAS can be found through www.aip.org/history/ead/chicago_ 
ecas / 2 00 1 0 1 08-contenht.html#top. 

9. Einstein, ECAS letter, Jan. 22, 1947, AEA 40-606; Sayen, 213. 

10. Newsweek, Mar. 10, 1947. 

11. Richard Present to Einstein, Jan. 30, 1946, AEA 57-147. 

12. Einstein to Dr. J. J. Nickson, May 23, 1946, AEA 57-150; Einstein to Louis 
B. Mayer, June 24, 1946, AEA 57-152. 

13. Louis B. Mayer to Einsteinjuly 18, 1946, AEA 57-153; James McGuinness 
to Louis B. Mayer, July 16, 1946, AEA 57-154. 



14. Sara Marx to Einstein, July 1, 1946, AEA 57-155; Einstein to Sam Marx, 
July 8, 1946, AEA 57-156; Sam Marx to Einstein, July 16, 1946, AEA 
57-158. 

15. Einstein to Sam Marx, July 19, 1946, AEA 57-162; Leo Szilard telegram 
to Einstein, and Einstein note on reverse, July 27, 1946, AEA 57-163, 
57-164. 

16. Bosley Crowther, "Atomic Bomb Film Starts," New York Times, Feb. 21, 
1947. 

17. William Golden to George Marshall, June 9, 1947, Foreign Relations of 
the U.S.; Sayen, 196. 

18- Halsman's quote from Einstein, recounted by Halsman's widow, is in 
Time's Person of the Century issue, Dec. 31, 1999, which has the portrait 
he took (shown on p. 487) as the cover. 

19. Einstein comment on the animated antiwar film, Where Will You Hide?, 
May 1948, AEA 28-817. 

20. Einstein interview with Alfred Werner, Liberal Judaism, Apr.-May 1949. 

21. Norman Cousins, "As 1960 Sees Us," Saturday Review, Aug. 5, 1950; Ein- 
stein to Norman Cousins, Aug. 2, 1950, AEA 49-453. (A weekly magazine 
is actually published one week earlier than it is dated.) 

22. Einstein talk (via radio) to the Jewish Council for Russian War Relief, 
Oct, 25, 1942, AEA 28-571, See also, among many examples, Einstein 
unsent message regarding the May-Johnson Bill, Jan. 1946; in Nathan 
and Norden, 342; broadcast interview, July 17, 1947, in Nathan and Nor- 
den, 418. 

23. "Rankin Denies Einstein A-Bomb Role," United Press, Feb. 14, 1950. 

24. Einstein to Sidney Hook, Apr. 3, 1948, AEA 58-300; Sidney Hook, "My 
Running Debate with Einstein," Commentary (July 1982). 

25. Einstein to Sidney Hook, May 16, 1950, AEA 59-1018. 

26. "Dr. Einstein's Mistaken Notions," in New Times (Moscow), Nov. 1947, in 
Nathan and Norden, 443, and Einstein 1954, 134. 

27. Einstein, Reply to the Russian Scientists, Bulletin of Atomic Scientists (the 
publication of the Emergency Committee that he chaired), Feb. 1948, in 
Einstein 1954, 135; "Einstein Hits Soviet Scientists for Opposing World 
Government," New York Times, Jan. 30, 1948. 

28. Einstein, "Atomic War of Peace," part 2, Atlantic Monthly, Nov. 1947. 

29. Einstein to Henry Usborne, Jan. 9, 1948, AEA 58-922. 

30. Einstein to James Allen, Dec. 22, 1949, AEA 57-620. 

31. Otto Nathan contributed to this phenomenon with the 1960 book of ex- 
cerpts he coedited from Einstein's political writings, Einstein on Peace. 
Nathan, as the coexecutor with Helen Dukas of Einstein's literary estate, 
had a lot of influence over what was published early on. He was a com- 
mitted socialist and pacifist. His collection is valuable, but in searching 



"\ o X Notes 

through the full Einstein archives, it becomes noticeable that he tended 
to leave out some material in which Einstein was critical of Russia or 
of radical pacifism. David E. Rowe and Robert Schulmann, in their own 
anthology of Einstein's political writings published in 2007, Einstein's 
Political World, provide a counterbalance. They stress that Einstein "was 
not tempted to give up free enterprise in favor of a rigidly planned econ- 
omy, least of all at the price of basic freedoms," and they also emphasize 
the realistic and practical nature of Einstein's evolution away from pure 
pacifism. 

32. Einstein to Arthur Squires and Cuthbert Daniel, Dec. 15, 1947, AEA 
58-89. * 

33. Einstein to Roy Kepler, Aug. 8, 1948, AEA 58-969. 

34. Einstein to John Dudzik, Mar. 8, 1948, AEA 58-108. See also Einstein to 
A. Amery, June 12, 1950, AEA 59-95: "However much I may believe in 
the necessity of socialism, it will not solve the problem of international 
security." 

35. "Poles Issue Message by Einstein: He Reveals Quite Different Text," New 
York Times, Aug. 29, 1948; Einstein to Julian Huxley, Sept. 14, 1948, AEA 
58-700; Nathan and Norden, 493. 

36. Einstein to A. J. Muste, Jan. 30, 1950, AEA 60-636. 

37. Today with Mrs. Roosevelt, NBC, Jan. 12, 1950, www.cine-holocaust.de/ 
cgibin/gdq?efw00fbw002802.gd; New York Post, Feb. 13, 1950. 

38. D. M. Ladd to J. Edgar Hoover, Feb. 15, 1950, and V. P. Keay to H. B. 
Fletcher, Feb. 13, 1950, both in Einstein's FBI files, box la, foia.fbi.gov/ 
foiaindex/ einstein.htm. Fred Jerome's book The Einstein File offers an 
analysis. Jerome says that when making Einstein the Person of the Cen- 
tury-, Time refrained from noting that he was a socialist: "As if the ex- 
ecutives at Time decided to go so far but no farther, their article makes 
no mention of Einstein's socialist convictions." As the person who was 
the magazine's managing editor then, I can attest that the omission may 
indeed have been a lapse on our part, but it was not the result of a policy 
decision. 

39. Gen. John Weckerling to J. Edgar Hoover, July 31,1950, Einstein FBI files, 
box 2 a. 

40. See foia.fbi.gov/foiaindex/einstein.htm. Herb Romerstein and Eric Brein- 
del in The Venona Secrets (New York: Regnery, 2000), an attack on Soviet 
espionage based on the "Venona" secret cables sent by Russian agents in 
the United States, have a section called "Duping Albert Einstein" (p. 398). 
It says that he was regularly willing to be listed as the "honorary chair- 
man" of a variety of groups that were fronts for pro-Soviet agendas, but 
the authors say there is no evidence that he ever went to communist 
meetings or did anything other than lend his name to various worthy- 
sounding organizations, with names like "Workers International Relief," 



that occasionally were part of the "front apparatus" of international 
Comintern leaders. 

41. Marjorie Bishop, "Our Neighbors on Eighth Street," and Maria Turbow 
Lampard, introduction, in Sergei Konenkov, The Uncommon Vision (New 
Brunswick, N.J.: Rutgers University Press, 2000), 52-54, 192-195. 

42. Pavel Sudoplatov, Special Tasks, updated ed. (Boston: Back Bay, 1995), 
appendix 8, p. 493; Jerome, 260, 283; Sotheby's catalogue, June 26, 
1988; Robin Pogrebin, "Love Letters by Einstein at Auction," New York 
Times, June 1, 1998. The role of Konenkova has been confirmed by other 
sources. 

43. Einstein to Margarita Konenkova, Nov. 27, 1945, June 1, 1946, unoata- 
logued. 

44. Einstein, "Why Socialism?," Monthly Review, May 1949, reprinted in Ein- 
stein 1954, 151. 

45. Princeton Herald, Sept. 25, 1942, in Sayen, 219. 

46. Einstein, "The Negro Question," Pageant, Jan. 1946, in Einstein 1950a, 
132. 

47. Jerome, 71; Jerome and Taylor, 88-91; "Einstein Is Honored by Lincoln 
University" New York Times, May 4, 1946. 

48. Einstein, "To the Heroes of the Warsaw' Ghetto," 1944, in Einstein 1950a, 
265. 

49. Einstein to James Franck, Dec. 6, 1945, AEA 11-60; Einstein to James 
Franck, Dec. 30, 1945, AEA 11-64. 

50. Einstein to Verlag Vieweg, Mar. 25, 1947, AEA 42-172; Einstein to Otto 
Hahn, Jan. 28, 1949, AEA 12-72. 

51. Brian 1996, 340; Milton Wexler to Einstein, Sept. 17, 1944, AEA 55-48; 
Roberto Einstein (cousin) to Einstein, Nov. 27, 1 944, AEA 55-49. 

52. Einstein to Clara Jacobson, May 7, 1945, AEA 56-900. 

53. Sayen, 219. 

CHAPTER TWENTY-THREE: LANDMARK 

1. Seelig 1956b, 71. 

2. Pais 1982, 473. 

3. See Bird and Sherwin. 

4. J. Robert Oppenheimer to Frank Oppenheimer, Jan. 1 1, 1935, in Al- 
ice Smith and Charles Weiner, eds., Robert Oppenheimer: Letters and 
Recollections (Cambridge, Mass.: Harvard University Press, 1980), 190. 

5. Sayen, 225; J. Robert Oppenheimer, "On Albert Einstein," New York 
Review of Books, Mar. 17, 1966. 

6. Jim Holt, "Time Bandits," New Yorker, Feb. 28, 2005; Yourgrau 1999, 
2005; Goldstein. Yourgrau 2005, 3, discusses the connections of in- 
completeness, relativity, and uncertainty to the Zeitgeist. Holt's piece 
explains the insights they shared. 



loo Notes 



7. Goldstein, 232 n. 8, says that, alas, various research efforts have failed 
to discover the precise flaw Godel thought he had discovered. 

8. Kurt Godel, "Relativity and Idealistic Philosophy," in Schilpp, 558. 

9. Yourgrau 2005, 1 16. 

10. Einstein, "Reply to Criticisms," in Schilpp, 687-688. 

11. Einstein to Han Muehsam, June 15, 1942, AEA 38-337. 

12. Hoffmann 1972, 240. 

13. Einstein 1949b, 33. 

14. Einstein and Wolfgang Pauli, "Non-Existence of Regular Solutions of 
Relativistic Field Equations," 1943. * 

15. Einstein and Valentine Bargmann, "Bivector Fields," 1944. He is some- 
times referred to as Valentin, but in America he signed his name 
Valentine. 

16. Einstein to Erwin Schrodinger, Jan. 22, 1946, AEA 22-93. 

17. Erwin Schrodinger to Einstein, Feb. 19, 1946, AEA 22-94; Einstein 
to Erwin Schrodinger, Apr. 7, 1946, AEA 22-103; Einstein to Erwin 
Schrodinger, May 20, 1946, AEA 22-106; Einstein, "Generalized The- 
ory of Gravitation," 1948, with subsequent addenda. 

18. Einstein, The Meaning of Relativity, 1950 ed., appendix 2, revised again 
for the 1954 ed.; William Laurence, "New Theory Gives a Master Key to 
the Universe," New York Times, Dec. 27, 1949; William Laurence, "Ein- 
stein Publishes His Master Theory: Long-Awaited Chapter to Relativity 
Volume Is Product of 30 Years of Labor; Revised at Last Minute," New 
York Times, Feb. 15, 1950. 

19. Einstein to Maurice Solovine, Nov. 25, 1948, AEA 21-256; Einstein 
to Maurice Solovine, Mar. 28, 1949, AEA 21-260; Einstein to Maurice 
Solovine, Feb. 12, 1951, AEA 21-277. 

20. Tilman Sauer, "Dimensions of Einstein's Unified Field Theory Program," 
courtesy of the author; Hoffmann 1972, 239; I am grateful for the help 
of Sauer, who is doing research in Einstein's late w T ork on field theories. 

21. Whitrow, xii. 

22. Niels Bohr, "Discussion with Einstein," in Schilpp, 199. 

23. Abraham Pais, in Rozental 1967, 225; Clark,742. 

24. John Wlieeler, "Memoir," in French, 21; John Wheeler, "Mentor and 
Sounding Board," in Brockman, 31; Einstein quoted in Johanna Fantova 
journal, Nov. 11, 1953. In letters to Besso in 1952, Einstein defended his 
stubbornness. He insisted that a complete description of nature would 
describe reality, or a "deterministic real state," rather than merely de- 
scribe observations. "The orthodox quantum theoreticians generally 
refuse to admit the notion of a real state (based on positivist consid- 
erations). One thus ends up with a situation that resembles that of the 



good Bishop Berkeley." Einstein to Michele Besso, Sept. 10, 1952, AEA 
7-412. A month later he noted that quantum theory declared that "laws 
don't apply to things, but only to what observation informs us about 
things ... Now, T can't accept that." Einstein to Michele Besso, Oct. 8, 
1952, AEA 7-414. 

25. Einstein to Mileva Marie, Dec. 22, 1946, AEA 75-845. 

26. Poising, 731; Highfield and Carter, 253; Brian 199(5, 371; Einstein to Karl 
Ziircher, July 29, 1947. 

27. Einstein to Hans Albert Einstein, Jan. 21, 1948, AEA 75-959. 

28. Einstein to Carl Seelig, Jan. 4. 1954, AEA 39-59; Folsing, 731. 

29. Sayen, 221; Pais 1982, 475. 

30. Sarasota Tribune, Mar. 2, 1949, AEA 30-1 097; Bucky, 131. Jeremy Bern- 
stein writes, "Anyone who spent five minutes with Miss Dukas would 
understand what a lunatic accusation this is." Bernstein 2001, 109. 

31. Hans Albert Einstein interview, in Whitrow, 22. 

32. "Trouble is brewing between Maja and Paul. They ought to divorce as 
well. Paul is supposedly having an affair and the marriage is quite in 
pieces. One shouldn't wait too long (as T did) ... No mixed marriages are 
any good (Anna says: oh!)." Einstein to Michele Besso, Dec. 12, 1919. The 
half-joking reference to Anna w T as about Anna Wintcler Besso. who was 
Michele Besso's wife and Paul Winteler's sister. The Wintelers were not 
Jewish; Besso and the Einsteins were. 

33. Highfield and Carter, 248. 

34. Einstein to Solovine, Nov. 25, 1948, AEA 21-256; Sayen, 134. 

35. Einstein to Una Kocherthaler, July 27, 1951, AEA 38-303; Sayen, 231. 

36. "Einstein Repudiates Biography Written by His Ex-Son-in-Law," New 
York Times, Aug. 5, 1944; Frieda Bucky," You Have to Ask Forgiveness," 
Jewish Quarterly (winter 1967-68), AEA 37-513. 

37. "Einstein Extolled by 300 Scientists," New York Times, Mar. 20, 1949; 
Sayen, 227; Folsing, 735. 

38. Einstein to Queen Mother Elisabeth of Belgium, Jan. 6, 1951, AEA 32- 
400; Sayen, 139. 

39. Einstein to Max Born, Apr. 12, 1949, AEA 8-223. 

40. "3,000 Hear Einstein at Seder Service," New York Times, Apr. 18, 1938; 
Einstein, "Our Debt to Zionism," in Einstein 1954, 190. 

41. "Einstein Condemns Rule in Palestine," New York Times, Jan. 12, 1946; 
Sayen, 235-237; Stephen Wise to Einstein, Jan. 14, 1946, AEA 35-258; 
Einstein to Stephen Wise, Jan. 14, 1946, AEA 35-260. 

42. "Einstein Statement Assails Begin Party," New York Times, Dec. 3, 1948; 
"Einstein Is Assailed by Menachim Begin," New York Times, Dec. 7, ] 948. 

43. Einstein to Hans Muehsam, Jan. 22, 1947, AEA 38-360, and Sept. 24, 
1948, AEA 38-379. 



"\oV Notes 



44. Einstein to Una Kocherthaler, May 4, 1948, AEA 38-302. 

45. Dukas interview, in Sayen, 245; Abba Eban to Einstein, Nov. 17, 1952, 
AEA 41-84; Einstein to Abba Eban, Nov. 18, 1952, AEA 28-943. 

46. Einstein's travails with Hebrew University are recounted in Parzen 
1974, For his relationship with Brandeis, see Abram Sacher, Brandeis 
University (Waltham, Mass.: Brandeis University Press, 1995), 22. The 
one place with which he had a great relationship was Yeshiva Uni- 
versity. He was made the honorary chair of the fund-raising drive to 
build the College of Medicine there in 1952, and the following year 
allowed the medical college to be named after him. I am grateful to 
Edward Burns for providing information. See www.yu.edu/librartes/ 
digit alJibrary / einstein / panel 1 0.html. 

47. Einstein to Maariv newspaper editor Azriel Carlebach, Nov. 21, 1952, 
AEA 41-93; Sayen, 247; Nathan and Norden, 574; Einstein to Joseph 
Scharl, Nov. 24, 1952, AEA 41-107. 

48. Yitzhak Navon, "On Einstein and the Presidency of Israel," in Holton and 
Elkana, 295. 

CHAPTER TWENTY-FOUR: RED SCARE 

1. Einstein to Queen Mother Elisabeth of Belgium, Jan. 6, 1951, AEA 32- 
400. 

2. Einstein to Leopold Infeld, Oct. 28, 1952, AEA 14-173; Einstein to Rus- 
sian students in Berlin, Apr. 1, 1952, AEA 59-218. 

3. Einstein to T. E. Naiton, Oct. 9, 1952, AEA 60-664. 

4. Einstein to Judge Irving Kaufman, Dec. 23, 1952, AEA 41-547. 

5. Newark FBI Field Office to J. Edgar Hoover, Apr. 22, 1953, in Einstein FBI 
files, box 7. 

6. Einstein to Harry Truman, with fifteen lines of equations on the other 
side, Jan. 11, 1953, AEA 41-551. 

7. New York Times, Jan. 13, 1953. 

8. Marian Rawles to Einstein, Jan. 14, 1953, AEA 41-629; Charles Williams 
to Einstein, Jan. 17, 1953, AEA 41-651; Homer Greene to Einstein, Jan. 
15, 1953, AEA 41-588; Joseph Heidt to Einstein, Jan. 13, 1953, AEA 41- 
589. 

9. Einstein to William Douglas, June 23, 1953, AEA 41-576; William Dou- 
glas to Einstein, June 30, 1953, AEA 41-577. 

10. Generosa Pope Jr. to Einstein, Jan. 15, 1953, AEA 41-625; Daniel James 
to Einstein, Jan. 14, 1953, AEA 41-614. 

11. Einstein to Daniel James, Jan. 15, 1953, AEA 60-696; New York Times, 
Jan. 22, 1953. 

12. Einstein, Acceptance of the Lord & Taylor Award, May 4, 1953, AEA 
28-979. In a letter to Dick Kluger, then a student editor of The Daily 



Princetonian, he wrote: "As long as a person has not violated the 'social 
contract 1 nobody has the right to inquire about his or her convictions. If 
this principal is not followed free intellectual development is not pos- 
sible." Einstein to Dick Kluger, Sept. 17, 1953, in Kluger's possession. 

13. Einstein to William Frauenglass, May 16, 1953, AEA 41-112; "Refuse to 
Testify Einstein Advises," New York Times, June 12, 1953; Time, June 
22, 1953. 

14. All of these editorials ran on June 13, 1953, except the Chicago editorial, 
which ran on June 1 5. 

15. Sam Epkin to Einstein, June 1 5, 1953, AEA 41-409; Victor Lasky to £in- 
stein, June 1953, AEA 41 -441; George Stringfellow to Einstein, June 15, 
1953. AEA 41-470. 

16. New York Times, June 14, 1953. 

17. Bertrand Russell to New York Times, June 26, 1953; Einstein to Bertrand 
Russell, June 28, 1953, AEA 33-195. 

18. Abraham Flexner to Einstein, June 12, 1953, AEA 41-174; Shepherd 
Baum to Einstein, June 17, 1953, AEA 41-202. 

19. Richard Frauenglass to Einstein, June 20, 1953, AEA 41-181. 

20. Sarah Shadowitz, "Albert Shadowitz," Globe and Mail (Toronto), May 26, 
2004. The author is the subject's daughter. 

21. Sayen, 273-276; Permanent Subcommittee on Investigations, Commit- 
tee on Government Operations, "Testimony of Albert Shadowitz," Dec. 
14, 1953, and "Report on the Proceedings against Albert Shadowitz for 
Contempt of the Senate," July 16, 1954; Albert Shadowitz to Einstein, 
Dec. 14, 1953, AEA 41-659; Einstein to Albert Shadowitz, Dec. 15, 1953, 
AEA 41-660. Shadowitz was cleared in July 1955, two years after his 
testimony, after the fall of McCarthy. 

22. Jerome and Taylor, 120-121. 

23. Bird and Sherwin, 133, 495. 

24. Ibid., 495. 

25. James Reston, "Dr. Oppenheimer Suspended by A.E.C. in Security Re- 
view," New York Times, Apr. 13, 1954. On Sunday, Apr. 11, Joseph and 
Stewart Alsop, in their New York Herald Tribune column, had speculated 
that "leading physicists" were now a target of security investigations, 
but they did not mention Oppenheimer by name. 

26. Pais 1982, 11; Bird and Sherwin, 502-504. 

27. Johanna Fantova's journal, June 3, 16, 17, 1954, in Calaprice, 359. 

28. Einstein to Herbert Lehman, May 19, 1954, AEA 6-236. 

29. Johanna Fantova's journal, June 17, 1954, in Calaprice, 359. 

30. Einstein to Norman Thomas, Mar. 10, 1954, AEA 61-549; Einstein to W. 
Stern, Jan. 14, 1954, AEA 61-470. See also Einstein to Felix Arnold, Mar. 



~\ o \ Notes 



19, 1954, AEA 59-118: "The current investigations are an incomparably 
greater danger to our society than those few communists in the country 
could ever be." 

31. Johanna Fantova journal, Mar. 4, 1954, in Calaprice, 356; Einstein to 
Queen Mother Elisabeth of Belgium, Mar. 28, 1954, AEA 32-410. 

32. Theodore White, "U.S. Science," The Reporter, Nov. 1 1, 1954. White went 
on to write The Making of the President series of books. 

CHAPTER TWENTY-FIVE: THE END 

1. Johanna Fantova journal, Mar. 19, 1954, in Calaprice, 356. 

2. Einstein eulogy for Rudolf Ladenberg, Apr. 1, 1952, AEA 5-160. 

3. Einstein to Jakob Ehrat, May 12, 1952, AEA 59-554; Einstein to Ernesta 
Marangoni, Oct. 1, 1952, AEA 60-406; Einstein to Queen Mother Elisa- 
beth of Belgium, Jan. 12, 1953, AEA 32-405. 

4. Einstein interview with Lili Foldes, The Etude, Jan. 1947; Calaprice, 1 50. 
Information about his repeated playing of this record was given to me 
by someone who knew Einstein in his later years. 

5. Einstein to Hans Muehsam, Mar. 30, 1954, AEA 38-434. 

6. Einstein to Conrad Habicht and Maurice Solovine, Apr. 3, 1953, AEA 21- 
294; Einstein to Maurice Solovine, Feb. 27, 1955, AEA 21-306. 

7. Sayen, 294. 

8. Einstein to Hans Albert Einstein, May 1, 1954, AEA 75-918. 

9. Einstein to Hans Albert Einstein, unfinished letter, Dec. 28, 1954, cour- 
tesy of Bob Cohn, purchased at Christie's sale, Einstein Family Corre- 
spondence. 

10. Gertrude Samuels, "Einstein, at 75, Is Still a Rebel," New York Times 
Magazine, Mar. 14, 1954. 

11. Johanna Fantova journal, 1954, in Calaprice, 354-363. 

12. Wolfgang Pauli to Max Born, Mar. 3, 1954, in Born 2005, 213. 

13. Einstein to Michele Besso, Aug. 10, 1954, AEA 7-420. 

14. Einstein to Louis de Broglie, Feb. 8, 1954, AEA 8-311. 

15. Einstein 1916, final appendix to the 1954 ed., 178. 

16. Bertrand Russell to Einstein, Feb. 11, 1955, AEA 33-199; Einstein to 
Bertrand Russell, Feb. 16, 1955, AEA 33-200. 

17. Einstein to Niels Bohr, Mar. 2, 1955, AEA 33-204. 

18. Bertrand Russell, "Manifesto by Scientists for Abolition of War," sent to 
Einstein on Apr. 5, 1955, AEA 33-209, and issued publicly July 9, 1955. 

19. Einstein to Farmingdale Elementary School, Mar. 26, 1955, AEA 59-632; 
Alice Calaprice, ed., Dear Professor Einstein (New York: Prometheus, 
2002), 219. 



of 



20. Einstein to Vero and Bice Besso, Mar. 21, 1955, AEA 7-245. 

21. Eric Rogers, "The Equivalence Principle Demonstrated," in French, 131; 

1. Bernard Cohen, "An Interview with Einstein," Scientific American (July 
1955). 

22. Whitrow, 90; Einstein to Bertrand Russell, Apr. 11, 1955, AEA 33-212. 

23. Einstein to Zvi Lurie, Jan. 5, 1955, AEA 60-388; Abba Eban, An Auto- 
biography (New York: Random House, 1977), 191; Nathan and Norden, 
640. 

24. Helen Dukas, "Einstein's Last Days," AEA 39-71; Calaprice, 369; Pais 
1982, 477. 

25. Helen Dukas, "Einstein's Last Days," AEA 39-71; Helen Dukas to Abra- 
ham Pais, Apr. 30, 1955, in Pais 1982, 477. 

26. Michelmore, 261. 

27. Nathan and Norden, 640. 

28. Einstein, final calculations, AEA 3-12. The final page can be viewed 
at www.alberteinstein.info / db / ViewImage.do?DocumentID = 34430 & 
Page=12. 

EPILOGUE: EINSTEIN'S BRAIN AND EINSTEIN'S MIND 

1. Michelmore, 262. Einstein's will, which was witnessed by the logician 
Kurt Godel, among others, gave Helen Dukas $20,000, most of his per- 
sonal belongings and books, and the income from his royalties until she 
died, which she did in 1982. Hans Albert received only $10,000; he died 
while a visiting lecturer in Woods Hole, Mass., in 1973, survived by a son 
and daughter. Einstein's others on, Eduard, received $15,000 to assure 
his continued care at the Zurich asylum, where he died in 1965. His 
stepdaughter Margot got $20,000 and the Mercer Street house, which 
was actually already in her name, and she died there in 1986. Dukas 
and Otto Nathan were made literary executors, and they guarded his 
reputation and papers so zealously that biographers and the editors of 
his collected papers would for years be stymied when they attempted 
to print anything verging on the merely personal. 

2. "Einstein the Revolutionist," New York Times, Apr. 19, 1955; Time, May 

2, 1955. The lead story in the extra edition of The Daily Princetonian 
was written by R. W. "Johnny" Apple, a future Times correspondent. 

3. The weird tale has produced two fascinating books: Carolyn Abraham's 
Possessing Genius, a comprehensive account of the odyssey of Einstein's 
brain, and Michael Paterniti's Driving Mr. Albert, a delightful narrative 
of a ride across America with Einstein's brain in the trunk of a rented 
Buick. There have also been some memorable articles, including Steven 
Levy's "My Search for Einstein's Brain," New Jersey Monthly, August 
1978; Gina Maranto's "The Bizarre Fate of Einstein's Brain," Discover, 



UN Notes 

May 1985; Scott McCartney, "The Hidden Secrets of Einstein's Brain Are 
Still a Mystery," Wall Street Journal May 5, 1994. In addition, Einstein's 
ophthalmologist Henry Abrams happened to wander into the autopsy 
room, and he ended up taking with him his former patient's eyeballs, 
which he subsequently kept in a New Jersey safe deposit box. 

4. Abraham, 22. Abraham interviewed the grown girl in 2000. 

5. "Son Asked Study of Einstein's Brain," New York Times, Apr. 20, 1955; 
Abraham, 75. Harvey had indicated that he was going to send the brain 
to Montefiore Medical Center in New York to oversee the studies. But as 
doctors there waited in anticipation, he changed his mind and decided 
to keep it to himself. The dispute made headlines. "Doctors Row over 
Brain of Dr. Einstein," reported the Chicago Daily Tribune. Abraham, 83, 
citing Chicago Daily Tribune, Apr. 20, 1955. 

6. Levy 1978. See also www.echonyc.com/~steven/einstein.html. 

7. See Abraham, 214-230, for an account of this issue. 

8. Bill Toland, "Doctor Kept Einstein's Brain in Jar 43 Years: Seven Years 
Ago, He Got Tired of the Responsibility,"' Pittsburgh Post-Gazette, Apr. 
17, 2005. 

9. Marian Diamond, "On the Brain of a Scientist," Experimental Neurology 
88 (1985); www.newhorizons.org/neuro/diamond_einstein.htm. 

10. Sandra Witelson et al., "The Exceptional Brain of Albert Einstein," 
Lancet, June 19, 1999; Lawrence K. Altman, "Key to Intellect May 
Lie in Folds of Einstein's Brain," New York Times, June 18, 1999; 
wovw.fhs.mcmaster.ca/psychiatryneuroscience/faculty/ witelson; Steven 
Pinker, "His Brain Measured Up," New York Times, June 24, 1999. 

11. Einstein to Carl Seelig, Mar. 11, 1952, AEA 39-013. See also Bucky, 29: "I 
am not more gifted than anybody else. I am just more curious than the 
average person, and I will not give up on a problem until I have found 
the proper solution." 

12. Seelig 1956a, 70. 

13. Born 1978, 202. 

14. Einstein to William Miller, quoted in Life magazine, May 2, 1955, in 
Calaprice, 261. 

15. Hans Tanner, quoted in Seelig 1956a, 103. 

16. Andre Maurois, Illusions (New York: Columbia University Press, 1968), 
35, courtesy of Eric Motley. Perse was the pseudonym of Marie Rene 
Auguste Alexis Leger, who won the Nobel Prize for literature in 1960. 

17. Newton's Principia, book 3; Einstein, "On the Method of Theoretical 
Physics," the Herbert spencer lecture, oxford, June 10, 1933, in Einstein 
1954, 274. 

18. Clark, 649. 

19. Lee Smolin, "Einstein's Lonely Path," Discover (Sept. 2004). 



20. Einstein's foreword to Galileo Galilei, Dialogue Concerning the Two Chief 
World Systems (Berkeley: University of California Press, 2001), xv. 

21. Einstein, "Freedom and Science," in Ruth Anshen, ed., Freedom, Its 
Meaning (New York: Harcourt, Brace, 1940), 92, reprinted in part in 
Einstein 1954, 31. 

22. Einstein to Phyllis Wright, Jan. 24, 1936, AEA 52-337. 

23. Einstein to Herbert S. Goldstein, Apr. 25, 1929, AEA 33-272. For a dis- 
cussion of Maimonides and divine providence in Jewish thought, see 
Marvin Fox, Interpreting Maimonides (Chicago: University of Chicago 
Press, 1990), 229-250. 

24. Banesh Hoffmann, in Harry Woolf, ed., Some Strangeness in the propor- 
tion (Saddle River, N.J.: Addison-Wesley, 1980), 476. 



Illustration Credits 



Numbers in roman type refer to illustrations in the insert; numbers in italics 
refer to book pages. 

AP/Wide World Photos: 1 

The Granger Collection, New York: 2, 4, 14 

© Bildarchiv Preussischer Kulturbesitz, Berlin, 2007: 3, 23 

Private Collection: 5, 18, 22, 33, 98, 111, 142, 343 

Courtesy of: The Albert Einstein Archives, The Hebrew University of Jerusa- 
lem, Israel: 6, 13, 16, 289, 315 

© Bettmann/Corbis: 7, 24. 237 

Besso Family, courtesy AIP Emilio Segre Visual Archives: 8 
© Corbis: 9, 19 
Getty Images: 10 

Photo Deutsches Museum: 11, 20 

AFP /Getty Images: 12, 517 

© Underwood & Underwood/Corbis: 15 

Couprie/Hulton Archive/Getty Images: 17 

Photograph by Willem J. Luyten, Academische Historisches Museum, Leiden, 
courtesy AIP Emilio Segre Visual Archives: 21 

Ullstein Bildcrdienst/The Granger Collection, New York: 25, 26, 27, 73, 259 

E. O. Hoppe/Mansell/Time-Life Pictures/Getty Images: 28 

New York Times Co. /Getty Images: 29 

Erika Britzke: 30 

American Stock/Getty Images: 31,35 
Hulton Archive/Getty Images: 32, 37, 31 
Keystone /Getty Images: 34 

Alan Richards, Princeton University Library: 36, 545 
Esther Bubley/Getty Images: 38, 435 

Courtesy of the Archives, California Institute of Technology: 7 



Photo: akg-images, London: 127 

Imagno/ Getty Images: 273 

The New York Times: 274, 275 

Akademie der Kimst Baukunstarchiv: 365 

Santa Barbara Historical Society: 393 

Time-Life Pictures /Getty Images: 403 

March of Time/Time-Life Pictures/Getty Images: 481 

Photo by Philippe Halsman © Halsman Estate: 497 

Alfred Eisenstaedt, Time-Life Pictures /Getty Images: 533 

© The Albert Einstein Archives, The Hebrew University of Jerusalem, Israel: 

553 

Ralph Morse, Time-Life Pictures /Getty Images: 555 
Luke Frazza, AFP/Getty Images: 622 



i 



ISBN 978 977 6263 40 6 



Tomorrow World, Creat Ideas Of Science, The Last 
Three Minutes, The Problems of Chemistry, Water 

wars, A New Dictionary of Religions 



♦ m • • n 



^L*Ia1 ^j-C ^Q_U 1 min i L^JLul U>lViinfl > ^fc. ^jja mi <jl jJaj »JJ I ^1 ^->' ^lU ^ 

^jdi J>. jl\ LlJJj J^-i ^Lo. jul^. J^Jbtj 4JLwj 4- 4jc« 1 ii^-U.^jl . 4-j-J.tJl a J^LallL) 

I he Fabric of the cosmos ._>L£ ^u^a L^^j^ 4_*^btj wL)_^iJi M-....1 , \j ^ Jbi^j 



M 

• 



«.<La>. idJjJflkJ ^jt'iMiijl *L>J <j-JjJIj 

Einstein, History and Other Passions v b£ ^kJ>*j -oUjU <*«Lj»j cL^^Ji !>li*J iJ^Uja jJ'j^ 



The Quark and the Jaguar lJJ^j ^ ^Li *L>^iJI 4-<J^ ^j^Uu ^jUJI <JU_J^ ^1 j># 



4^kj <j Li ^jji Sjjo-^i juj LLoLoi m,,^ 4^> d^jji 4_j *sjjUi fri b*u1 a^isLa ^ 

i 

Team of Rivals: The Political Genius of Abraham Lincoln ^ihS *JJ$^ jJS o+UJ* 








a s k2 pdf.blog spot, com 



